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Presidential Address 


Designing for Harmony 
By E. B. SAWYER 


To be the President of this Society for the 
forthcoming session is at once a privilege and a 
responsibility, and when I think of the eminence of 
the Past-Presidents I wonder what contribution, 
apart from personal service, I shall be able to 
make to the furtherance of the Society during this 
year—but I am fortunate in the Vice-Presidents 
that you have appointed and in the Chairmen of 
Centres and Groups, positions which carry great 
responsibility for the successful operation of our 
work in the various parts of the country. 

In common with all new Presidents, I have 
found the task of selecting an interesting topic for 
the Address to be difficult. I suppose like many, 
at least of my more immediate, predecessors I 
re-read a number of Addresses and came to the 
conclusion that the only subject of interest to 
lighting engineers which had escaped review was 
that of Presidential Addresses. Now I think this is 
a great pity, for I realise that but for this task it is 
extremely doubtful whether I would have looked 
at them a second time. I have now studied them 
and it is an exercise I can thoroughly recommend, 
for I have found in them so much sound and 
progressive thought that I am rather surprised 
that lighting and the Society have not flourished 
even more vigorously. My conclusion must be 
that there have been many like me who, though 
not deliberately ignoring this wise guidance, have 
found that immediate problems have been too 
heavy for the future to have been given the 
consideration it demands. 


It is with an eye to the future that I have chosen 
the title ‘““‘Designing for Harmony,” for I believe 
that the time has come to make radical changes in 
yur whole outlook. A revolution has of course 
been taking place which the vast majority of us 
have seen and accepted with complacence. It is 
ipparent in speciality shops or travel agencies, 
entrance vestibules to blocks of offices, and in the 
private offices themselves, and we have not 
realised that more and more of these pleasing new 
nteriors are made so attractive because of the 
ighting—which in many cases was designed by 
‘someone other than a lighting engineer. Is it not 
‘idiculous that an installation which departs from 
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the old “light on the working plane’’ outlook is 
still the exception rather than the rule? What 
has happened to us in the lighting industry that we 
have not ensured that all users demand lighting 
that is imaginative in design instead of that which 
is of the highest efficiency with the lowest cost? 

I found many views and thoughts similar to my 
own admirably expressed by the late Mr. Dow in 
his Presidential Address of 1946. Infact, I felt 
sorely tempted to quote whole sections of it. He 
referred to the reluctance to spend as a familiar 
difficulty encountered when one seeks to iftroduce 
better lighting. He mentioned the “‘no complaint” 
attitude, which he presumed to be due to the fact 
that so few people have sufficient imagination to 
visualise something better than they already have. 
More recently the Chief Inspector of Factories 
quoted in his Annual Report the case of a factory 
executive who stated that he had not realised 
what they were missing until their new lighting 
installation was operating. 

Many of these problems are still with us today. 
Objections similar to the ones to which Mr. Dow 
referred are made today concerning fluorescent 
lamps, and even in his time such complaints were 
not new, for since the days of the introduction of 
the electric lamp, special spectacles have been 
prescribed and sold to save the eyes from the 
“harmful effect” of the ultra-violet radiations— 
which in fact are not there in sufficient quantities 
to have any noticeable effect. History records a 
question in the House of Commons regarding the 
effect on Members’ eyes when electric light was 
first installed in the Chamber, but the reply that 
three thicknesses of glass absorbed all harmful 
rays seemed to suffice. The section of Mr. Dow’s 
Address which to me was of the greatest interest 
was that under the heading ““The Appraisal of 
Quality Lighting,’ for the thought has long been 
in my mind that the future of lighting is to be 
found in changing from the foot-candle approach, 
which has existed since the days when planned 
lighting took the place of rule-of-thumb methods, 
to planning for suitability for the purpose, with 
aesthetics as the foremost factor. 

With the introduction of the fluorescent lamp a 
revolutionary change in concept became possible. 
That it did not occur at that time was due to the 
war, for adequate light in blacked-out factories 
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was vital and efficiency had to be the dominant 
factor—the amenities could wait for happier times. 

I cannot trace the source of the statement that 
“it is better to know where we are going than to 
know where we are,” but I think it can be true if 
we are convinced that we are going in the right 
direction. There are many whose hazy visions of 
a distant future seem to fog their present-day 
view because they regard luminous efficiency as the 
most important quality of a lighting scheme. They 
are delighted with the present high efficiency of 
fluorescent lamps and so use them wherever they 
can, hoping for ever greater efficiency in the future; 
they can hardly wait to start using electro- 
luminescent sources because in theory they appear 
to be capable of reaching still higher efficiencies. In 
their enthusiasm they tend to forget, or at least 
ignore, the filament lamp which in spite of its 
inefficiency is in many respects the best lamp of 
all; it certainly gives pleasing and interesting 
effects and nothing else is so simple to instal and 
use. 


If, on the other hand, we concentrate on the 
study of installations that are pleasing, analysing 
the components that produce that pleasure, we 
should then probably ensure that all new installa- 
tions were completely acceptable. 


This is in fact 
the line which the C.I.E. Working Party— 
“‘Pleasantness in Lighting’’—is following. Sucha 
course would also take into account the work of 
Waldram, which I look upon as the first really 
satisfactory expression of the views which have 
been held by a number of us in the past. 

We should not forget that in most instances the 
lighting, however efficient, is only doing a satis- 
factory job when it provides the right psycho- 
logical background for the particular purpose in 
view. We should welcome efficiency allied to 
acceptability, we should not bow down and 
worship efficiency for itself alone. 

The question arises ‘‘Has the present lighting 
engineer been as creative as the lamp designer?”’ 
Whilst accepting that all the fundamental 
principles remain the same, has he not rather 
applied existing practices to new sources? 

The older ones among us have moments of 
depression when we see bare lamps and conical 
shades still used so extensively and the lighting 
faults of 30 years ago repeated with fluorescent 
tubes. In general, however, feelings of satisfaction 
and enthusiasm for lighting are paramount, for 
there are more and more good installations being 
commissioned. As these good installations become 
more numerous so the numbers of people interested 
both as customers and designers will grow. 
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The closest possible collaboration with archi- 
tects in the very early stages of building design is 
advocated at every opportunity, but the universal 
complaint is still that the lighting is an after- 
thought to be added as it can be, and at a price 
that will not completely absorb the small surplus 
of money left when everything else has been 
allowed for. Two reasons can be advanced for 
this state of affairs. One is that the majority of 
users have not been convinced of the value and 
necessity of a good lighting installation. The 
other is that the lighting engineer has not been 
sufficiently enterprising, imaginative and com- 
mercially skilful in putting forward suggestions 
which could not fail to be accepted by the archi- 
tect and his clients. It is not at all surprising 
that this is so, for the great majority of lighting 
engineers are employed to sell, directly or indirectly, 
the wares of their firms and a burst of originality 
on their part may possibly cause trouble all round. 
To design a lighting scheme sacrificing some lumin- 
ous efficiency in an effort to produce greater ac- 
ceptability may merely hand the job to a compet- 
ing firm. Art comes off very badly in a struggle with 
commerce, and one more plan is marked with a 
tidy symmetrical set of crosses. 

I am not for one moment decrying the labours of 
these lighting engineers. They get much of the 
dull routine of lighting design and very little of the 
pleasure that pioneering can bring—without their 
encouragement and support this Society could not 
exist. Their training has been on engineering 
lines and lighting engineering should, I think, be 
only partly engineering. The rest should be art or 
intuition or inspiration—call it what you will, 
but it should include colour, light and shade and 
everything that goes to build up the interest of a 
visual scene. Few engineers know enough about 
art to be artists and few architects know enough 
about light to be lighting engineers, but we ought 
to be interested in training an additional class of 
prospective members who could combine the 
artistic and the functional approach. Such people 
must not be called lighting engineers for they will 
be more properly interior designers. 

Developing my theme, I find it impossible to 
visualise an interior where it would not be a 
practical first step to consider what kind of lighting 
would be most suitable, and this applies to fac- 
tories, offices, public buildings and any other 
interior. Should it be direct or indirect, provided 
by unbroken luminous areas, by isolated panels, 
lines or clusters of fittings, or a combination of 
any of these? I refuse to believe that a rectangular 
system of commercial fittings can really satisfy 
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anyone with imagination and a reasonable artistic 
sense. For example, seldom does a broken line of 
fluorescent fittings look better than a continuous 
line, unless the breaks are deliberately made to 
form an interesting pattern. 


If installation design is based on appearance— 
bearing in mind the fundamental limits imposed 
by the lamps and materials used in the fittings— 
it is almost certain that the illumination received 
at places where it matters will be at least adequate 
and probably well above the recommended 
values, which are in many instances far too low 
for present-day economics. 

It will be apparent that I am very often not 
interested in lumens per sq. ft., except to recognise 
that they are a necessary commercial consideration 
at the present time. If an interior looks wrong it 
cannot possibly have the right lighting whatever 
the level of illumination, but if it looks right, it is 
unlikely that the method of lighting is far wrong. 
rhe problem is to educate ourselves and the users 
of light away from accepting monotony and 
mediocrity into a state of appreciation of what 
lighting can and should be. 

It must be a matter of concern to many that so 
few young people with appropriate academic 
qualifications show any inclination to make 
lighting their profession. Courses for the City and 
Guilds Examination have been included in the 
programmes of a number of technical institutions 
throughout the country, but the general experience 
has been that the number of applicants has been 
small and of those who have enquired many had 
not attained the necessary standard in the prelimi- 
nary subjects to justify specialisation, with the 
result that the courses had to be cancelled. 

The Society-sponsored correspondence course 
does help but the number of candidates for the 
City and Guilds Examinations (last year it was 70) 
s fair, without being really satisfactory. 

In 1945, the Lighting Service Bureau produced a 
wrogramme for post-war lighting education. It 
vas realised that lighting would play a big part in 
reconstruction and that there would be many 
returning to industry and commerce who would 
equire their knowledge of light sources, and the 

pplication of light sources, to be brought up to 
late. It was hoped that there would also be many 
‘oung men with no industrial or commercial 
raining who would opt to become lighting 
pecialists. The programme outlined a_ basic 
‘urriculum for candidates to qualify in lighting and 
vltimately obtain whatever special recognition the 
Society would confer. It was recommended that 
the normal procedure would be to take either a 
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full-time or evening course at a technical college 
with a view to passing the City and Guilds Exami- 
nations, supplementing the theoretical knowledge 
so gained with practical experience with a 
manufacturer, supply authority or electrical 
contractor. Even at that time it was thought 
that to be fully equipped the lighting specialist 
should understand not only lighting principles but 
also the elements of architecture and interior 
decoration and should have more than a cursory 
knowledge of electrical installation and contracting. 
The course of study advocated was divided into 
the following three main sections:— 

(1) Architectural subjects, including the history 
of architecture; (2) The theory of colour— 
building construction and working drawings— 
sketching and free hand drawing— interior decora- 
tion; (3) Lighting subjects and such general 
allied subjects as fittings design, electrical installa- 
tion and public speaking—visits to lamp and 
lighting equipment factories and visits to interior 
and exterior lighting installations. 

Dr. Walsh chose for his second Presidential 
Address the subject of the training of the Illuminat- 
ing Engineer. He advocated that the student of 
illuminating engineering should know something 
of the influence of lighting requirements on 
architecture and building construction and he 
quoted something which he said he had written 
elsewhere—‘‘the creation of something aesthetic- 
ally pleasing is primarily the function of the 
artist—an engineer is not generally an artist 
either by instinct or by training and it is therefore 
best for him either to follow, more or less closely, 
lines which have been proved to lead to satis- 
factory results or, if the installation is a large one 
calling for new treatment, to ally himself with the 
artist at an early stage in the design.” 

Dr. Walsh based his arguments for sound 
training on an engineering approach. This was 
natural, for then, as now, we were named The 
Illuminating Engineering Society. Can it be that 
lighting as we have known it fails to appeal 
sufficiently strongly to those with an engineering 
bent and could it be that with the emphasis more 
on art and the artistic approach those with an 
inclination towards art would show more interest 
and thus become the lighting designers of the 
future? 

It seems to me that there is a parallel case in 
industrial design. The shape and finish of 
appliances were generally the product of the 
engineer but changes in the public taste became 
apparent and the industrial designer was born. 
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He is primarily an artist by training and inclina- 
tion, who with further specialised training has 
developed the necessary industrial appreciation 
and knowledge. 

The courses for interior design and industrial 
design may provide a basis for a course of study 
for the complete interior designer. These are 
normally of three years’ duration. The first year 
is a basic course including general and mechanical 
drawing, workshop practice, plaster casting and 
industrial modelling, the theory of design and 
industrial science. The second tends to develop 
the student’s creative powers, at the same time 
developing technical ability and an understanding 
of production methods. During this year time is 
devoted to presentation drawing and creative 
photography, together with a study of materials. 
Finally, in the third year work of a more advanced 
character is undertaken and practical design 
problems are solved. Throughout the whole 
course there are visits to existing buildings, with 
films and lectures. The interior design course 
includes practical painting and decorating, and 
lectures on architectural building construction. 

Does this not give us a guide? Might not similar 
courses be sponsored and encouraged, or might 
not the courses to which I have been referring be 
integrated? This is a long-term policy, but I 
believe it is urgently needed. Perhaps for the 
present we should take heed of a remark of a 
prominent architect, that lighting was an admirable 
subject for post-graduate study by architects; 
for this suggests that at least there is concern 
amongst architects that the advice available from 
lighting engineers lacks imagination. Here I must 
refer to Mr. Stevens’ Presidential Address, for I 
share his views, that the prime purpose of the 
Society is to improve the abilities of its Members 
by helping them to help each other. 

He also asked how many of us could achieve a 
result above the average if given a free hand to 
prescribe lighting for a building to be designed 
round it. As a co-ordinater, the architect has the 
right to expect such expert assistance as could be 
given by the interior designer. 

The lectures on architecture organised last year 
by the Society and again included in this year’s 
programme initiated something I have long hoped 
for and I feel sure will have beneficial results, 
especially if similar lectures can be inspired by the 
Centres, for they must have the effect of raising the 
standard of thought of the lighting engineer and 
be a step in evolution along the lines I am advocat- 
ing. 

By now you may well be wondering what this 
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would mean to the future of the Society. I foresee 
that there will be a wider membership—firstly, 
engineers with a special knowledge of lighting as 
experts on industrial practice and the visual 
problems which arise. They will be independent 
consultants or employed by general consultants, 
large manufacturers or the larger installation 
contractors. Secondly, there will be engineers 
with a special knowledge of street lighting and 
other forms of exterior lighting such as are required 
for docks, railways and aerodromes, to be indepen- 
dent consultants or employed by large manufac- 
turers, local authorities or nationalised industries. 
Thirdly, there will be those who specialise in the 
forms of self-expression, such as architecture and 
most forms of interior lighting. They will be the 
artists—the interior designers or the chiaros- 
curators—serious workmen who create an overall 
acceptable interior with regard to colour, form, 
furnishing and lighting. They will be independent 
consultants or specialists for the bigger architects, 
large contractors or manufacturers. Fourthly, 
there will be those engineers who by training and 
profession will instal the lighting equipment. 
Their primary interest will be the overall electrical 
installation, but they should have much more than 
a superficial knowledge of lighting. And fifthly 


there will be the scientist who, as now, would study 
light sources, their housings, methods of lighting 
and problems of vision and psychology. In 


addition, there will be many more Members 
interested in the subject of lighting, just as there 
are the masses of Members of the Royal Horti 
cultural Society, the Zoological Society and other 
such cultural bodies, who join simply and solely 
for their interest in the subjéct. 

There are wonderful opportunities for the 
younger generation and a vast realm still to 
conquer, for there is the certainty of an ever more 
rapid growth in automation, with full employment 
and a steady raising of the standard of living. 
Production is already many times that of only a 
few years ago, and will inevitably increase so that 
there will be a steady reduction in working hours 
This must mean more leisure, and the ways i! 
which it will be used will be diverse. People of al 
ages will wish to carry on their studies of practica 
things as well as the arts, more and more will tak 
up recreation, and many will have additiona 
interests in their homes. 

The capital cost of automatic machinery and o 
commercial and industrial buildings is ever likel\ 
to increase. It is already so high that staggerec 
hours of work must be not too far away, wit! 
buildings and services being used round the clock 
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In such a future, man-made lighting naturally 
becomes of increasing importance; only the best 
will do, and whatever the cost it will be little, if 
any, higher than the cost of lighting in prewar 
days, judged in relation to the cost of living. 

Summarised, the major problems seem to be:— 

(1) To achieve acceptance by the user that 
harmonious as opposed to purely efficient lighting 
is vital as a means of increasing production, 
raising the standards of safety and providing 
bright and attractive surroundings in which to 
live, work and relax even if this should cost more 
than is commonly thought appropriate at the 
present time. 

(2) The inauguration of proper full-time courses 
of study to ensure a steady flow of qualified men 
and women into the lighting field. 

(3) To ensure that we all have the wish to do 
our work successfully and to be recognised as 
successful not only for what it will bring us in the 
way of riches, but also for our personal self-esteem. 


Vote of thanks 

Mr. W. J. JONES proposing a vote of thanks to 
Mr. Sawyer said: I do not think our President 
could have chosen a better theme to encourage a 
broadening outlook of the work of the Society. 
He has made it patently clear that the Society is a 
cultural one and is not a Society of engineers. 
He has drawn attention to the outer spaces of our 
subject, that harmony, which, to use one definition, 
is ‘“‘ a state of completeness in the relation of things 
to each other.” 

The title of Mr. Sawyer’s Address, when I first 
heard it, reminded me of Milton, who refers to the 
‘hidden soul of harmony,”’ and as I dwelt on his 
theme a little longer my mind went to some of the 
theories of Pythagoras. I am not referring to the 
trouble most of us had with our geometry, nor the 
suggestion that in our previous life we must have 
had some other form of existence. I am referring 
to the suggestion that there was a harmonising 
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of the spheres, referring to the heavenly bodies and 
their satellites, each emitting its own vibrations. 

Our President has placed before us the need for 
using initiative in an imaginative way. In a 
world prone to think technologically he suggests 
we must use it to satisfy our sense of brightness 
and colour harmoniously. 

I am very privileged in proposing this vote of 
thanks because Mr. Sawyer has been a colleague of 
mine for some 25 years and he has done all of us an 
honour in accepting the Presidency this year and 
in giving us so valuable an Address. 

I have the greatest possible pleasure in proposing 
this vote of thanks to Mr. Sawyer. 

Mr. A. G. PENNY in seconding the vote of thanks 
said: I suppose there is not a single member who 
would not be delighted at the opportunity of 
supporting this proposal. I cannot claim to have 
known our new President for as long as Mr. Jones 
but he and I have collaborated together on many 
enterprises. 

We all welcome Mr. Sawyer’s choice of subject 
tonight. I think we frequently take it for granted 
that we have recovered trom “foot and candle 
disease.’ It seems to me when I listen to some of 
our members that we tend to glory in still being 
invalids, content to use our foot-candle mediocrity 
instead of trying to inspire new thoughts. It is 
easy to have pipe dreams but the problem before 
us members of the Society is to marry the two 
problems together—imagination and illumination 
levels. This business of reaching for the stars and 
keeping one’s feet on the ground is very difficult, 
but I know of nobody more particularly fitted 
for this than our new President. He has demon- 
strated his ability to do this difficult task and his 
ability to teach other people to do it. 

This coming year we shall have an unrivalled 
opportunity of learning from him. If we do learn, 
the Society will make a step forward—I confidently 
expect that we shall learn. I have pleasure in 
seconding the vote of thanks. 
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Artificial Lighting as Applied to Museums 
and Art Galleries 


By W. E. RAWSON-BOTTOM, Assoc. I.E.E. (Fellow), 
and J. B. HARRIS, A.M.1.E.E. (Fellow) 


Summary 


Artificial lighting was first introduced imto a national museum just over 100 
years ago, and during the ensuing period there have been radical changes in its mode of 
application. Museums vary in style of architecture and in the nature and display of their 
exhibits so that the preparation of a standard code of lighting practice would be no easy 
task. Both the visiting public and museum authorities, however, have become “‘lighting- 
minded” and consequently lighting is now accepted as indispensable in modern display 
technique. 

The paper states the objectives of museum and art gallery lighting and deals with the 
problems encountered in both new and old buildings. The need for close co-operation 
between architects and lighting engineers, particularly when lighting is embodied in the 
main decorative scheme, is stressed. References are made to examples of specific integrated 
lighting treatments which have resulted in the creation of a pleasing and refreshing envi- 
ronment far removed from the all too familiar mausoleum atmosphere. The demand for 
better visual conditions has led to an increased interest in local lighting, and general 
recommendations are given in respect of various types of showcases. 

Paintings are a specialised subject of study involving accurate positioning of lighting 
equipment, avoidance of daylight shadows and consideration of colour and texture of walls. 
Provided that care is taken in their application, modern lamps and light controlling materials 
will be found of inestimable value in solving the various lighting problems encountered. 





Art Galleries and Museums are firmly estab- 
lished educational institutions for the promotion 
of knowledge among members of the public 
generally and students in particular, and their 
popularity is such that in 1956, for instance, 
three-quarters of a million visitors attended the 
Victoria and Albert Museum and over one million 
were attracted to the National Gallery. 

The architectural character and age of the 
various buildings which are to-day employed as 
museums, and the varied nature of the Collections 
involved, render the preparation of a code of 
lighting practice an almost impossible task. In 
addition to old buildings such as the Natural 


extension to existing ones, usually few difficulties 
arise as the lighting requirements are dealt with 
in collaboration with the Architect at an early 
stage in the planning. The fourth main class of 
work is associated with the reconstruction of old 
rooms in accordance with new techniques of 
display. Frequently this involves the designing of 
a new interior within an existing fabric, examples 
of which can be seen at the Natural History 
Museum and National Gallery. 


(1) Historical 


The establishment of ‘‘public galleries for th: 


History, British and Victoria and Albert Museums, 
which were constructed for the housing of 
Collections, one must be prepared to deal with 
historic mansions which are used for the exhibition 
of furniture and furnishings of the period. In both 
these instances mounting position, concealment of 
lighting equipment and provision of wiring are the 
major problems and they assume special signific- 
ance if the building is classified as an Ancient 
Monument. With regard to new buildings or 





The authors are with the Ministry of Works. The manuscript of this 
paper was first received on June 5, 1957, and in revised form on 
September 3, 1957. The paper was presented at a meeting of the 
Society held in London on November 12, 1957. 
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people’’ was one of the recommendations of « 
Select Committee on arts and manufacturers se‘ 
up by Parliament in 1835 “‘to inquire into the bes 
means of extending the knowledge of the arts am 
of the principles of design among people of th: 
country.” 

Although no museums were formed at tha 
time, Schools of Design were established and 
miscellaneous coilection of art objects began t 
accumulate at the National Art Training Schoo 
now known as the Royal College of Art. Followin 
the 1851 Exhibition held in Hyde Park a Depart 
ment of Practical Art was established under th 
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sjoard of Trade to administer existing art schools 
nd established museums. Objects of applied art, 
urchased from the Great Exhibition, formed the 
ucleus of modern products around which historic 
vorks were assembled for display in the Museum 
{| Manufactures (forerunner of the Victoria and 
\lbert Museum) opened at Marlborough House in 
852. In 1857 the collection was moved to South 
\ensington as part of the Prince Consort’s plans 
ior the establishment of a cultural centre of 
nuseums and colleges in this area. To the Museum 
of Ornamental Art and the Art Library were 
added collections of paintings, materials for 
building and construction, models of patented 
inventions, reproductions by means of photo- 
‘raphy and casting, and the new building known 
as the South Kensington Museum was opened in 
june, 1857. In 1909 the Victoria and Albert 
Museum, to use the title to which it was changed 
in 1899, became purely an art museum, the 
scientific collection being opened as the Science 
Museum. 


The need for artificial lighting was apparent just 
over a hundred years ago, following a decision to 
open South Kensington Museum for two evenings 
per week, and one reads of the public’s apprecia- 
tion of the “brilliant lighting’ of the exhibition 
rooms. Engineers of that day were very mindful 
of the problems involved in the presentation of 
pictures, and special attention was given to the 
design of a gallery for housing paintings of the 
Sheepshanks Collection. To obtain maximum 
daylight and avoid picture ‘“‘glitter,”” it was 
recommended that the area of the glass used for 
daylight admission should be half of that of the 
tloor and should be equal to the entire surface of 
one wall, as used for hanging. The room propor- 
tions were planned so as to avoid large angles of 
incidence, because for thick-painted pictures this 
results in high-lights and shadows. The lighting 
scheme installed in the first picture galleries 
consisted of a central row of gas jet burners 
positioned at high level so as to minimise glass 
surface reflection. In 1858 a committee was set 
up, under the Chairmanship of Professor Michael 
|araday, to study whether gaslight sources had 
eny deleterious effect on pictures. The report, 
i sued one year later, indicated that, provided 
| recautions were taken in regard to radiant heat 
« nission, withdrawal of the products of combustion, 
ead ventilation, gas lighting need not be con- 
sdered as harmful for use in picture galleries. 
Cne scheme, installed in the North Court of the 
South Kensington Museum, utilised _ fish-tail 
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burners arranged ‘‘in a long line’ to imitate the 
diffusion of daylight. In 1866, as a result of com- 
plaints of picture deterioration due to the effects 
of heating and lighting, scientists were again 
called in and some improvement was effected in a 
gallery displaying ceramics, by using gas light 
sources and reflectors located externally. A similar 
scheme, installed in a library room, was not found 
successful due to insufficient illumination and 
“inside” lighting was found more effective. About 
1877 some thought was given to alternative sources 
of light. Although mineral oil had certain advan- 
tages it was considered dangerous to use, while 
the extreme intensity and difficulty of diffusing 
“the electric light’’ prevented its introduction at 
this stage. Experiments were) carried out in a 
picture gallery measuring 30 feet x 130 feet, using 
two War Office arc lamps. These sources—cone 
fitted with a Holophtal lens and one having a 
silver parabolic reflector—were directed upward 
towards the ceiling and white calico material was 
stretched beneath the skylight. A pleasantly 
subdued illumination with no glare resulted, but 
there was insufficient light for the viewing of large 
pictures at a distance. Other objectionable 
features were constant flickering and noisy opera- 
tion. In 1881, a number of incandescent filament 
lamps were installed in a library in replacement 
of Argand gas burners. The radiant heat was 
stated to be one-sixth of that of the gas burners 
but spectral quality of the light was found unsuit- 
able for colour or for study in the life room of the 
Art School. 


Incandescent lamps were installed, in groups of 
four, on the basis of one 20 c.p. lamp to 52 to 57 


square feet of floor area. By 1885 gas, as a light 
source, had largely disappeared and arc lamps 
and incandescent lamps were used nearly every- 
where, great stress being laid on the financial 
saving resulting. Although private plant was used 
for generation purposes it was decided in 1899 
that, in order to avoid risk of fire from the boiler 
chimneys, current would be obtained from the 
public supply. 

Bare lamps arranged on decorative pendants 
and enclosing spheres of the cantaloup type, were 
the main lighting fittings used until about 1926. 
At this time fittings, having optically designed 
mirrored glass reflectors, were introduced into Art 
Galleries. Standard designs were produced for 
use in rooms of various shapes and were employed 
until 1945 when, largely as a result of the intro- 
duction of new types of light sources, radical 
changes in technique occurred. 
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(2) Museums 

An interesting variety of lighting problems is 
encountered in museums, due to the variable 
character and layout of the exhibits and the 
nature and dimensions of the rooms in which they 
are displayed. The objects concerned may be 
paintings, sculpture, furniture, tapestries, animal 
groups, minerals, manuscripts or ceramics, and 
the interior may be an eighteenth-century Drawing 
Room or an extensive gallery of a contemporary 
building. 

Brightness and colour contrast, full-scale. and 
model-scale backgrounds and three-dimensional 
settings, all enhance the aesthetic and educational 
value of the museum. Thus both the quality and 
quantity of artificial lighting, and its flexibility 
as a medium of display, must be appreciated by 
the authority concerned. 


(2.1) Lighting objectives 

(i) To provide a sufficient illumination level, by 
local and/or general systems to permit of 
casual viewing, and perhaps detailed examina- 
tion, of exhibits arranged in accordance with 
the requirements of the museum authority. 
To arrange that the lighting is of a quality 
which will enhance the colour, texture and 
general appearance of the specimens. 
To make full use of modern lighting technique 
to assist museum display. 
To arrange that, if daylight is permanently 
excluded, the overall brightness environment 
of the interior compares favourably with that 
of rooms receiving natural light. 

(v) To ensure that the light sources employed 

have no deleterious effects on objects. 

To ensure that glare, if unavoidable, shall not 

result in visual discomfort. 

(vii) To ensure that the lighting equipment shall 
be either inconspicuous or in harmony with 
the architectural character of the interior. 


(vi) 


(2.1.1) Illumination levels 

Simple systems of symmetrically arranged opal 
or prismatic glass diffusers represented normal 
pre-war lighting practice in national museums. In 
a few instances indirect pendants were introduced 
but their disadvantages soon became apparent. 
The illumination level provided was of the order 
of 1 to 2 Im/ft?, a level which is unacceptable 
to-day. 

The provision of general lighting is always 
necessary but, apart from financial considerations, 
the variable nature of the exhibits and interiors 
precludes the adoption of a rigid standard. 
Experience over a wide range of conditions 
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architecture. 


indicates that, without local lighting, average 
service values of the order of 6 to 10 1m/ft® are 
satisfactory for large and medium size objects 
respectively. If the majority of the specimen 
groups are treated individually then the general 
lighting level need not be higher than about 
4 1m /ft?. 


(2.1.2) Light sources 

Immediately after the war steps were taken to 
effect an all-round improvement in museum 
lighting, and prompted by the knowledge that 
fluorescent tubular lamps had comparatively high 
luminous efficiencies, the possibilities of adopting 
them were thoroughly investigated. Their advan- 
tages in respect of shape and size, life and low 
radiant heat emission have led to their widespread 
use in showcases. Experience gained over the 
last ten years indicates that, if care is taken in 
their application, fluorescent lamps are acceptable 
to most museum authorities. 

The 5-ft. 50-watt fluorescent lamp will be found 
of use for long shallow cases requiring a light 
output per foot run roughly equivalent to that of 
a 4-ft. tube. Reflector type fluorescent lamps are 
also of advantage where conventional reflecting 
equipment cannot be accommodated. 

If it is necessary to install fittings in positions 
where ease of access is not possible, the numerous 
advantages of ‘‘switchless’’ control gear should be 
fully considered. Control gear housed within 
fittings becomes very warm and, to avoid break- 
down, condensers should be of the hermetically- 
sealed type (suitable for operation at an ambient 
temperature of up to 70 deg. C) and mounted 
separately from the choke. Local fusing of 
individual fittings will be found of advantage both 
in avoiding the possibility of extensive blackout 
areas and for ease of identification of faulty units. 

Considerable use is made of modern tungsten 
filament lamps, particularly those of the interna! 
reflector type range, for “‘high lighting’’ certain 
types of objects, e.g., Crown Jewels in the Tower 
of London, or to improve the appearance of 
articles such as gold plate. 


(2.2) Lighting methods 
(2.2.1) Lighting fittings 

In older types of buildings, it is not always 
possible for fittings to be both designed and 
installed so as to be unobtrusive. The primary 
aim, therefore, should be the effective lighting of 
the exhibits rather than the enhancement of the 
Fluorescent tubular lamps, for 
instance, are of relatively large dimensions and 
consequently fittings should be of simple design. 
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They should have a semi-direct distribution to 
avoid dark ceilings. 

The usual precautions must be taken to minimise 
direct glare and, for fluorescent lamps, opaque or 
translucent louvres are considered superior to 
enclosed diffusers. The latter are less efficient 
and, unless really airtight, dust will enter and 
settle. on inside surfaces. Laboratory tests on 
louvred fittings indicate that dust settles only 
slightly on the vertical surfaces and this confirms 
the efficacy of this principle of light control. 

Choice of pendant or ceiling luminaires is often 
determined by architectural requirements but 
other factors such as the production of shadows or 
showcase reflections may influence the decision. 
Furthermore, as many rooms have skylights, 
mounting positions may have to be chosen with 
due regard to structural features. 


(2.2.2) Integrated elements 

Museum buildings erected or reconstructed in 
post-war years are of a contemporary architectural 
design and artificial lighting is embodied as an 
indispensable element of the decorative scheme. 
The successful outcome of this new technique has 
been the creation of a pleasing and refreshing 
environment in which the old mausoleum atmos- 
phere is completely absent. 

A general lighting scheme can be designed as an 
integral part of the main structure and is often 
embodied therein as a special feature. The uncon- 
trollable and ever-changing character of daylight 
and the loss of display space and heat resulting 
from windows suggests that it might be desirable 
to illuminate large galleries by artificial light only. 
This has, in fact, been done in many new buildings 
and in rooms constructed within the framework 
of existing ones and fluorescent tubular lamps 
(hot or’cold cathode) of similar spectral quality to 
natural daylight have been used. Complete 
louverall or luminous ceilings could be employed 
in rooms receiving no natural light, but such 
systems would be comparatively costly both 
initially and in respect of maintenance. If used 
without local lighting the final result would tend 
to be flat and uninteresting. Excessive showcase 
reflections might occur and the ceiling, unless very 
igh, might be a source of detraction. 

A good example of the application of integrated 
ighting elements can be seen in Gallery 46 of the 
Science Museum, London, where it was desired to 
‘simulate daylight through the coffered ceiling 
anels situated over the centre aisle. The ceiling 
ed of each coffer is formed of an “egg crate’ 
yuvre (cell size # in. cube), 6 ft. square and 
vainted a blue grey. Eight batten units, fitted 
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Fig. 1. Lighting of a central aisle (Science Museum) 
by four rows of cold cathode fluorescent tubing. 


with. 80-watt “‘ daylight” fluorescent lamps, are 
mounted above. Normal artificial laylights would 
have been too bright, detracting from other 
illuminated features in the gallery. 

In Gallery 6 of the same museum, a different 
method was employed because natural lighting 
enters from the side windows. As the gallery is 
on the ground floor it forms the link between the 
old and new buildings. It is necessary, therefore, 
for the aisle to have a brilliant and at the same 
time attractive appearance, in order to encourage 
visitors to circulate. The required effects are 
achieved by the introduction of four, apparently 
continuous, lines of cold cathode fluorescent 
tubing, each 100 feet in length, which form part 
of the ceiling design. The luminous tubes are 
screened by opalescent plastic “‘clip-on’”’ louvres. 
(See Fig. 1.) 

(2.2.3) Maintenance 

Fittings should be easily accessible for cleaning 
on a routine schedule basis and as they are often 
mounted very high, maintenance can be a lengthy 
and costly process. In these circumstances, the 
installation of individual winches should be con- 
sidered; the expenses of this method will be found 
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justified, due to savings in labour costs, Steps or 
tower ladders are alternatives, the practicability 
of which depends on the siting of the showcases, 
etc, 

Fittings must be of sound mechanical construc- 
tion, and should incorporate internal safety chains 
so that loosening of component parts due to vibra- 
tion cannot endanger the safety of the public. 
Checking of fixings and the mechanical conditions 
of suspensions should form a part of routine 
maintenance. The design generally should 
facilitate lamp replacement, cleaning and inspec- 
tion of control gear assemblies and internal wiring. 
Flickering and flashing are a source of visual 
discomfort and for a large installation it is 
recommended that all lamps be changed on a 
group replacement system at the end of an agreed 
period. 


(2.2.4) Electrical supply 

The electrical points required for the general 
lighting of new buildings can usually be sited to 
meet the needs of the room and showcase layout. 
Very often the necessary display details are 
decided upon after the cases are constructed. 
Consequently sufficient socket outlets should be 
provided internally, to allow for any arrangement 
of lamps that may be found necessary. 


Old buildings present problems due to insuf- 
ficiency of points and sometimes the required 


additions call for the installation of surface 
conduits. For historic buildings, wiring systems 
carried out in mineral insulated copper-clad cable 
are often the only accepted system. 

Floor points are needed for supplying free- 
standing showcases and the nature of the floor 
will determine whether wiring is practicable. A 
method now employed in modern museum build- 
ings, comprises floor trunking with numerous 
access traps. The trunking carries lighting and 
power cables and sometimes includes a compressed 
air supply. A showcase supplied by flexible cable 
run from an overhead point is quite unsightly and 
should be avoided. Earthing facilities are neces- 
sary for the usual safety reasons and for the 
operation of “‘switchless”’ fluorescent control gear. 


(2.3) Localised lighting 


This may be needed for large objects which 
cannot conveniently be placed within a showcase. 
Tungsten filament lamps of the internally mirrored 
type, in louvred housings, will be found invaluable 
for emphasising part or the whole of the set piece 
and sometimes they can be incorporated in the 
main lighting fittings. 

Furniture exhibited in “‘period’’ rooms may be 
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viewed through a wall or window opening and 
suitably disposed fluorescent tubular lamps will 
simulate the entry of daylight. Care should be 
taken in the placing of wall mirrors to avoid light 
source reflections. 


(2.4) Showcase lighting 


The most satisfactory method of displaying 
small and medium sized objects is to house them 
in glass showcases, the aesthetic design, capacity 
and dimensions of which will depend upon local 
conditions and requirements. Cases designed for 
historic houses have to harmonise with the 
surrounding furniture, while those required for use 
in modern galleries are given a more contemporary 
appearance. Broadly speaking, display cases can 
be classified as island (free-standing), wall fitting 
and desk type and their general appearance and 
construction will be the outcome of agreement 
between the museum authorities, the architects 
and the specialist cabinet designers. 

It should be possible to insert and remove lamps 
without difficulty, and without disturbing the 
exhibits. The simplest form of access is by means 
of purpose-made panels, and this is preferable to 
the removal of front or side sashes. If there is 
sufficient room, the control gear can be included 
in a slim-section batten fitting. The design of the 
case, however, may call for the use of bare 
fluorescent lamps and skeleton wiring channels. 
In such circumstances, the control gear should be 
mounted externally in order to avoid any 
possibility of damage resulting from the failure 
of components. 

Showcases should be dust-proof, ventilation 
being arranged through filtered breathers, and, 
in order to preserve this condition, a sealed glass 
panel should be positioned between the lamps and 
exhibits. 

(2.4.1) Glare 

Fittings and lamps must always be concealed 
from view so that exhibits can be examined in 
comfort. Surface reflections often arising from 
neighbouring illuminated showcases are a source 
of visual annoyance and considerable improve- 
ment can be effected by sloping the front glass 
panels forward by about 5 deg. Reflections in 
desk type cases arising from overhead fittings or 
an indirectly illuminated ceiling are particularly 
troublesome, and for this reason such lighting 
methods should be controlled. 


(2.4.2) Internal wiring of showcases 

Wiring should be carried out in a mechanically 
protected system and if, due to case design, there 
is insufficient room for concealment of conduit 
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Fig. 2. Showcase head 
incorporating peripheral 
lateral louvres. 


runs, M.I.C.C. cable can be used. Socket outlets 
and flexible lead feeds are preferred to the direct 
attachment of fittings to standard conduit boxes, 
as they permit a greater degree of flexibility to 
suit changes in exhibits and layouts. 


(2.4.3) Island and wall cases 


(a) FOUR-WAY VIEWING TYPE 

Viewing occurs from all directions and, for 
mimimum visual distraction, the brightness of the 
luminous ceiling element must be limited. A 
system of cross louvering achieves the result 
desired in an efficient manner, but should incor- 
porate a clear glass panel as a dust protector. 
(See 2.4) The louvres should be designed with 
shielding angle (30 deg. to 45 deg.) and colour 
finish to suit individual requirements; they can be 
constructed with square or rectangular cells in 
wood, metal or plastic material. 

Overhead lighting, when used for multi-shelf 


illumination, will produce heavy shadows on the: 


lower section of the display and this has led to the 
use of louvred, upward lighting elements built in 
to the base of the showcase. 

Sandblasted or acid etched glass panels, although 
cheaper than louvres, have two main disadvan- 
tages. Firstly they form a high brightness contrast 
with the display and secondly the ingress of dust 
ind insects results in visible dirt collection. Also 
the arrangement of the lamps, for acceptable 
uniformity of panel brightness, would necessitate 
1 comparatively deep showcase head. This ‘‘top 
heavy’’ appearance can be avoided by carrying 
the vertical glass sides to the top of case and 
onstructing the ‘lamp box”’ so that it appears to 
»e suspended within the case. 

The use of individual, flush fitting, louvre units 
s an alternative method but the brightness con- 
rast of the “ceiling’’ might be objected to. 
See Fig. 2.) 
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(b) TWO- AND THREE-WAY VIEWING 

These cases are similar to the island type but, 
due to positioning against walls or partitions, one 
or two sides are blanked off. Lighting treatments 
are similar to (a) above, but the use of opaque 
louvres results in shadow patterns on the blank 


ends. These can be avoided if the glass dust 
cover is lightly acid etched. 

The results of tests carried out in an experimental 
showcase, to determine spacing/height ratios of 
fluorescent lamps using various diffusing media, 
are shown in Table I. 

The showcase head, measuring 4 ft. 6 in. by 
2 ft. 9 in., was finished internally with matt 
white paint. The fluorescent lamps were arranged 
at a fixed spacing of 10 in. They were positioned 
as close to the diffusing surface as possible, 
consistent with acceptable uniformity of brightness. 

One test indicates that, with grey egg-crate cell 
louvres, a 10 per cent. higher illumination level 
can be obtained if reflector fluorescent lamps are 
used instead of the normal type. The illumination 
readings given in Table I would be obtained under 
“average throughout life’’ conditions from ‘‘day- 
light’’ fluorescent lamps installed in a dust-tight 
showcase. 

(c) ONE-WAY VIEWING 

Usually in the form of wall-fitted cases with 
front viewing only. The simplest and most 
effective treatment is the installation of a frontal 
row of fluorescent lamps at the top of the glass 
sash, concealed by a top structural member. 
(See Fig. 3.) 

For deep cases it may be desirable to utilise 
shaped reflectors but in some instances the “saw 
tooth”’ principle of ceiling design might be worthy 
of adoption. This permits lamps to be positioned 
near the rear of the case without being generally 
visible. 

Vertical lamps, concealed from view, will help 
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to ‘‘build up” the illumination level at the bottom 
of a tall case and they may also be required for 
modelling. 

Old cases may be converted for internal 
illumination, if they are tall enough to permit a 
lighting box to be accommodated. (See Fig. 4.) 
Alternatively, light boxes or reflectors can be laid 
on the top glazing provided the weight involved 
can be safely supported. An industrial trough 
reflector, so arranged, may increase the illumina- 
tion level, but will often cause glare and will 
certainly not enhance general appearance. 

The lighting of natural habitat scenes, particu- 
larly in the case of large specimens, calls for special 
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Fig. 3. Lighting of a 
natural habitat scene by 
means of fluorescent lamps. 


Showcase, 
of all-glass 
effect 


Fig. 4. 
viously 
showing 
““Louverall’’ conversion. 


pre- 
type, 


of a 


study. Usually the background consists of a 
diorama which should be shadow-free to give the 
impression of distance. Shadows are necessary to 
give shape and perspective but must appear 
“‘correct”’ in order to create the illusion of natural 
illumination. 


(2.4.4) Desk cases 

These consist of solid base or table type, shallow 
cases, used for the display of small or flat objects 
such as jewellery, books and manuscripts. 

The usual treatment consists of a tubular 
fluorescent lamp fitted at the head or foot of the 
case and a strip screen, stencilled with the contents 
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title, is often included. Too great a diversity of colour and texture of the case lining material 

illumination can be avoided by the use of a flat which should offer a good contrast with the 

glass mirror positioned, at the correct angle, exhibits concerned. A maroon or dark blue base, 

opposite to the lamp. In addition, there will be for instance, is often used with old books and 

an appreciable amount of internal reflection from manuscripts. 

the clear glass top. For a double-sloped case, one central lamp at 
Visual appreciation will be affected by the the head together with flat mirrors may provide 


Fig. 5. Desk type case with 
peripheral ‘‘tailor made”’ 
fluorescent tubing. 
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sufficient illumination for both sets of specimens. 
An opaque shield arranged beneath the lamp is 
advisable, however, to avoid seeing the opposite 
light source. 

Sometimes the aesthetic design of table cases is 
such that there is insufficient space for housing 
hot cathode lamps. In these instances ‘“‘tailor- 
made’”’ cold cathode fluorescent tubing, which is 
of smaller diameter, offers a solution. A special 
cut-out switch should be included, so that the rais- 
ing of the front protecting glass automatically 
disconnects the electrical supply. (See Figs. 5 & 6.) 
(2.4.5) Heating and ventilation 

Variations of temperature and humidity, which 
can be caused by regular switching on and off of 
showcase lighting, may be more harmful to certain 
objects than exposure to light. The heat generated 
by an 80-watt fluorescent tubular lamp in a show- 
case of relatively small cubic capacity is sufficient 
to raise the temperature above ambient by as 
much as 20 deg. F. in a few hours, As the 
maximum variation for parchments and similar 
objects should not be more than 10 deg. F., 
adequate ventilation, particularly in the vicinity 
of lamp electrodes, should be provided. If the 
temperature is ever likely to exceed a safe value of 
80 deg. F., time lag switches, which can _ be 


operated by the observer, should be used. Large 
cases, fitted with tungsten filament lamps, should 
receive special attention as the heat resulting may 
prove detrimental to the life of the specimens. 


(2.5) Architectural display lighting 
Some of the new techniques of large-scale display 
call for special architectural lighting application. 
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In Gallery 46 of the Science Museum, for 
instance, one of the main features is an illuminated 
cyclorama, 140 ft. long by 8 ft. high, running above 
case level for the full length of each side wall. 
(See Fig. 7.) Cartoons depicting the evolution of 
agriculture implements and the development of 
the gas industry have been executed in wrought 
iron tracery and are shown up in silhouette against 
an evenly illuminated curved blue background. 

Another excellent example of the successful 
outcome of active co-operation between architect, 
display designer and lighting engineer is the Bird 
Pavilion at the Natural History Museum. The 
interior is elliptical in shape and has a domed 
ceiling, coloured blue to represent the sky, which 
is illuminated by three continuous rows of cold 
cathode fluorescent lamps, bent to the shape of 
the cornice. A feeling of infinite height is created 
and this effect is emphasised by a flight of model 
ducks suspended by invisible threads. The 
peripheral cases, containing natural habitat scenes 
and bird collections, are illuminated by ‘‘daylight”’ 
fluorescent lamps. (See Fig. 8.) 


(2.6) Historic buildings 

Problems often arise when providing adequate 
general illumination for exhibits displayed in 
historic houses. 

The main objective is to achieve a result without 
an apparent cause, e.g., arranging tungsten lamps 
behind furniture, draught screens or other features. 
Existing cornices can sometimes be used for 
indirect lighting purposes although a bright white 
ceiling might easily upset the appearance of a 
period room. Indirect lighting, however, is an 


Illuminated cyclo- 
vama; fluorescent lamps 
mounted above  interna!ly 
illuminated showcases. 


Fig. 7. 
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advantage if ceilings are worthy of attention and 
lamps can often be concealed on the tops of book- 
cases or in torchéres. If “‘period’’ chandeliers have 
been installed these can sometimes be adapted, to 
give an indirect component, without destroying 
their character. 


(2.7) Sculpture 

In sculpture galleries a dominant light source is 
required for the modelling of form. If important 
works are placed in individual niches it is not 
usually difficult to arrange for the concealment of 
sources such as 75-watt or 150-watt internal 
reflector lamps. The positioning of these lamps is 
always a matter of trial on site in order to avoid 
distorting shadows. Lighting from one direction 
only is seldom satisfactory and a lamp of lesser 
intensity, arranged on the opposite side in the 
correct angular relationship, will help to assist 
modelling. 

Low relief sculptured panels call for high 
incidence angles, necessitating care in the position- 
ing of lamps. These may be fluorescent or tung- 
sten, depending on size and depth of the exhibit. 


(2.8) Fading 

The subject of colour fading has been studied 
for many years and recently special attention has 
been given to the effects of fluorescent lamps. In 
1929, Buckley and McIntyre carried out a com- 
prehensive investigation on the fading effects of 
daylight and a carbon arc. The results showed 
that fading under daylight was more pronounced 
when all radiations were present and the fading of 








Fig. 8. An example of an 
integrated lighting scheme; 
the dome-shaped ceiling is 
lluminated by concealed 
old cathode fluorescent 
tubes. 
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the colours exposed to the arc was hardly discern- 
ible after an exposure of 700,000 ft.-candle hours. 

In 1948, following statements in France that 
fluorescent lighting would prove harmful to 
pictures and certain types of museum objects, 
tests were initiated by the Museums Sub-Commit- 
tee of the N.I.C. In the first instance a set of 
fugitive colours was exposed to the north skylight 
(in winter) and to ‘‘daylight’’ fluorescent and 
tungsten filament lamps. Comprehensive tests on 
sample fugitive colours and natural history 
specimens were continued until 1956. 

These studies have shown that many fugitive 
colouring matters are faded mainly by radiations 
in the visible region of the spectrum. It has also 
been proved that daylight, even at a relatively 
low value of illumination of 80-100 Im/ft®, is 
more harmful than any of the artificiak light 
sources used in general practice. 

Account has been taken of the fact that certain 
U.V. radiations emitted by fluorescent lamps do 
not appear in the normal daylight spectrum. 
During tests, these rays were isolated, and energy 
measurements showed them to be of negligible 
intensity and non-effective in regard to fading. 


(3) Art Galleries 
Despite limitations in its control and distribu- 
tion, natural daylight is generally preferred for the 
viewing of art treasures, which are best illuminated 
from skylights. Artificial lighting has to be 


provided, however, for both augmenting and acting 
as a substitute for daylight and the same funda- 
mental principles of planning apply. The 


WwW. E. 


appearance of a picture will vary according to the 
quality and quantity of the incident light and, as 
most pictures are executed in daylight, they 
should be illuminated by sources of simulated 
spectral character. In the past, the level of 
illumination provided was insufficient to reveal the 
subtlety of light and shade which is essential for 
tone appreciation of art. 


(3.1) Lighting problem 


Although it is neither possible nor desirable to 
establish lighting rules, the main objectives for 
each type of art gallery are similar. 

The problem can be divided into the following 
parts:— 

(i) To provide fairly uniform lighting over the 
picture hanging area of the walls, which will 
facilitate comfortable appreciation of small 
detail. 

To ensure that this illumination level is higher 

than that provided for the general room area. 

To ensure that the incident light is of such 

quality as to give acceptable rendering without 

colour distortion. 

To position the light sources in correct 

angular relation to the pictures in order to: 

(a) lessen the risk of deep frame shadows. 

(b) avoid visible specular reflection in the 
canvas or front glass. 

(c) minimise the production of shadows due 
to daylight or strong sunlight. 

Ensure that the lighting equipment shall be as 

inconspicuous as possible. 


Arrange that the colour and brightness of 
walls, ceiling and floor are such that they do 
not become sources of distraction and visual 
discomfort. 


(3.1.1) Illumination levels 

Although, as with other visual tasks, actual 
quantity of light is not the sole criterion of good 
viewing, it is necessary to establish a standard 
recommendation for guidance in the planning of 
lighting schemes. For small pictures arranged at 
eye level, illumination can be fairly uniform but 
for large pictures, 5 ft. or more in depth, the 
diversity may be as much as 3 to 1. Visual 
appreciation is satisfactory if the illumination 
level, measured at a point on the wall 5 ft. above 
the floor, is of the order of 10 1m/ft?. If, for econo- 
mic or other reasons, this is unattainable, the 
minimum vaiue provided should be not less than 
5 lm/ft? but this, together with the acceptable 
diversity, will, of course, depend on the density of 
colour in the picture. 
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(3.1.2) Incident angle 

When designing the lighting for a gallery, the 
laws of reflection must be applied in order to 
determine the positions of the fittings. In most 
cases it is satisfactory to assume that the wall 
hanging area will have a height dimension not 
exceeding 10 ft. The height of the observer's eye 
is taken as 5 ft. and the horizontal viewing distance 
from the picture is generally assumed as about one 
and a half times its maximum dimension (width or 
height). For diagrammatic calculation this dis- 
tance is taken as 8 ft. A line is drawn between the 
eye position and a point 10 ft. up on the wall and 
the angle between this line and the wall is 
measured. Another line is drawn between the 
10 ft. point and the ceiling at this same angle. If 
the fittings are positioned anywhere within this 
upper wall angle, specular reflection in glazing or 
picture surface will be avoided. To avoid any 
possibility of flatness, however, and to reduce 
frame shadows, the incident angle should be as 
small as is permissible. Light which strikes and 
penetrates the surface of a painting will be either 
absorbed or reflected according to its wavelength 
and that of the coloured pigments. A minimum 
of surface ‘“‘skidding,’’ therefore, will ensure that a 
high proportion of useful light is available for 
reflection after selective absorption. 

Calculations should, of course, be made unde 
the limiting conditions of the gallery in question. 
For the conditions quoted above, the upper wall 
angle is approximately 60 deg. 

The colour and texture of the wall covering are 
essentially bound up with the visual problem and 
should receive due consideration. Background 
colours in relation to different types of pictures 
have been found a subject worthy of experimenta 
tion following the widespread 
fluorescent lighting schemes. It has been observed 
for instance, that yellow backgrounds give 
unsuitable contrasts with some pictures and do 
not bring gilt frames into prominence. On the 
other hand sky-blue wall finishes have been used 
effectively, but care must be exercised whe1 
displaying paintings with delicate blue tones o1 
backgrounds of this nature, otherwise conflictin; 
contrasts are created. If the wall coverings are o 
matt finish and a fairly neutral tint, e.g., grey o 
buff, the effects of specular reflection and simu! 
taneous colour contrasts will be avoided. 


(3.1.3) Light sources 

Perhaps the major concern of art gallery lightin 
is that of colour perception since it often leads t: 
the main controversial issues. 

Fundamental appreciation of colour and form o 


adoption of 
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composition will vary between any two people, 
even if each has normal vision. Interpretation of 
a painted scene or figure, for instance, will be 
influenced very largely by visual experience 
which, in turn, depends on a number of physio- 
logical and psychological conditions. Although 
lighting does not have to be provided for colour 
matching purposes, it is of advantage if the 
quality is such as would be produced by a source 
having a continuous spectrum and fairly equal 
energy distribution. 

Light from a north sky is in effect acceptable 
but it is a well-known fact that, at levels of 
illumination which are economical and practical 
in a large gallery, its artificial equivalent is 
unacceptable psychologically. If, however, the 
colour temperature of the incident illumination is 
lowered it will still be possible for good colour 
rendition to be obtained without a sunless and 
forbidding environment. 

One method of realising this objective is to 
utilise “‘colour matching”’ fluorescent lamps having 
a colour temperature of 6,500 deg. K, together with 
unfiltered tungsten filament lamps. This com- 
bination has been used in the integrated lighting 
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system installed in Room 29 of the National 
Gallery, technical details of which are shown in 
Table 2. The tungsten lamps, arranged above the 
laylight, produce the small additional amount of 
red light desirable. In later galleries having a 
similar lighting treatment, only ‘‘white’’ fluorescent 
lamps are installed above the laylight. The reason 
for this change was to avoid too great a colour 
contrast between the glass panels and the louvres. 
In other schemes using suspended reflector units, 
tungsten lamps, together with ‘‘white’’ or “‘day- 
light’’ fluorescent lamps, have been used without 
producing adverse comment. In our experience, 
neither ‘“‘warm white’ nor “deluxe warm white”’ 
fluorescent lamps have been found acceptable. 

If both tungsten and fluorescent lamps are 
housed in one fitting, circuits in which the former 
are used as ballasts might be considered. 


(3.1.4) Light control 

For the efficient projection of light on large area 
walls it is necessary to utilise specular reflectors, 
the contour of which will depend upon their 
mounting height and off-set distance. A separate 
reflector is required for each fluorescent lamp used 


Table 2 
Details of lighting installed in Room XXIX, National Gallery, London 


Dimensions of room 


Floor area 


Laylight area 


Number of lamps 


— i, 


Laylight lighting ) Total lighting load 


Ratio of total tungsten to 


— 


fluorescent lamp lumens 


Number of lamps 


Louvred lighting 
losses) 
\ Load per ft. run of wall 


Total load per sq. ft. of floor area 


Illumination on walls at height of 5 ft. above floor 





‘\ Total load (including control gear | 


Length 41 ft. 6 in. Width 30 ft. Height to | 
laylight 21 ft. 
1,245 sq. ft. 
| $82 sq. it. 


12 x 150-watt. tungsten filament lamps and 
30 x 4-ft. 40-watt ‘Colour Matching’”’ 
| fluorescent lamps. 
| 3,300 watts 


| Approximately § 


28 x 2-ft. 40-watt and 58 x 5-ft. 80-watt 
‘‘Colour Matching ’’ fluorescent lamps. 





6,900 watts | 
48 watts (approximately) 





8 watts (approximately) 





15-20 Im /ft? 





Angle of incidence of louvred luminous element at point on 


wall 5 ft. 6 in. above floor 


Long walls 51 deg. to 58 deg. 
| End walls 65 deg. to 72 deg. 


wn ee ae 
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and to avoid direct glare, when looking along the 
length of the fitting, transverse louvres are 
introduced. 

Although the most efficient results are obtained 
from silvered glass, it is cheaper and more con- 
venient to use aluminium reflectors. Super purity 
(99.99 per cent.) aluminium, electrolytically 
brightened and mechanically polished, has a total 
reflection factor of 82 per cent., but it is relatively 
expensive and cannot be obtained in sheets longer 
than about 4 ft. It may be preferable, therefore, 
to specify a commercial grade of aluminium, of say 
99.8 per cent. purity, the surface of which can be 
treated so as to obtain a reflection factor of nearly 
80 per cent. 


(3.2) Lighting methods 
(3.2.1) Continuous reflectors 

An obvious way of evenly lighting the whole of 
the picture hanging area, is to suspend a line of 
asymmetrical reflectors within the ‘“‘glare-free’’ 
zone. Exact positioning, however, must be 
determined by the maximum height of the pictures 
and by architectural and structural considerations. 
Experiments carried out at the National Gallery 
indicated that a mounting height of 11 ft. and an 
off-set distance from the wall of 6 ft. produces 
acceptable picture brightness. 

The great disadvantage of the continuous 
reflector system is that it divides the room 
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Fig. 9. The continuous re- 
flectoy system as installed 
in a typical art gallery. 


horizontally, to the detriment of the architecture. 
Furthermore, strong sunlight will cast a hard 
shadow on the picture hanging area. (See Fig. 9.) 
Concealment of equipment from normal view by 
a ceiling beam, or pelmet, or incorporation in a 
laylight are other methods worthy of adoption. 


(3.2.2) Individual fittings 


Fluorescent lamp fittings, positioned along the 
central long axis of the gallery, can be successfully 
employed, especially in existing buildings. Fittings 
have been designed for two-way light projection 
and, to cater for variation in room width and 
mounting height, the parabolic section reflectors 


have angular adjustment. The control gear is 
housed on a platform between the non-acting 
surfaces of the reflectors. The fact that fittings 
will tend to appear bulky is inevitable but, as 
fewer are needed, schemes of this nature are more 
acceptable aesthetically. 

Transverse louvres are very necessary to avoid 
seeing lamps when approaching a gallery, and 
these should be designed with downward hinging 
frames for accessibility and cleaning. Internally 
mirrored tungsten lamps are sometimes introduced 
to improve colour rendering. (See Figs. 10, 11 & 
12.) Lamps of this type, enclosed within the ends 
of the main fluorescent pendants, have been 
utilised for end wall illumination purposes. The 
best solution to this problem, however, is tw 
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Fig. 13. Integrated lighting system as designed for 
the National Gallery. 
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uni-lateral fittings arranged at right angles to the 
central line of units. 

Unless subsidiary exhibits are positioned over 
the central floor area, it is advisable to arrange for 
the lower light cut-off of centrally suspended units 
to coincide with the wall base line. A small 
proportion of upward lighting is usually desirable 
and this can be provided by means of bare lamps 
arranged on the top of each fitting. 


(3.2.3) Integrated elements 

Undoubtedly the most successful lighting 
schemes are those in which there is complete 
integration within the architectural design. 

During the reconstruction of several war- 
damaged rooms of the National Gallery, the 
opportunity was taken of ensuring that both air- 
conditioning and lighting were installed as part of 
the complete architectural scheme. The air- 
conditioning permits unglazed paintings to be 
exhibited with a consequent increase in the 
picture brightness. Each of the systems consists 
of a specially glazed laylight which assists in the 
functioning of the air-conditioning system, and 
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CEILING PLAN. 


layout of luminous and 
louvred ceiling elements 
(National Gallery). 
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Fig. 15. Detailed view 
showing the movable 
trolley method of effecting 
maintenance. 


facilitates daylight distribution without colour 
distortion, 
Five continuous lines of ‘‘colour matching’”’ 


tluorescent lamps, concealed by a series of inclined 
louvres, direct the light towards the walls. The 
louvres are so constructed that, during the day 
time, natural light is allowed to pass between 
them. Consequently, they do not appear as a 
dark band in the ceiling, which fact is of consider- 
able architectural importance. Lamps above the 
laylight provide general room lighting and prevent 
the glazing appearing black at night. (See Figs. 13, 
14 & 15.) 

A number of experiments were tried before this 
simple but effective scheme emerged. For 
example, one trial proved that a lesser number of 
lamps, housed in efficient specular reflectors 
recessed into the ceiling, would have produced the 
same illumination level on the walls. This equip- 
ment, however, would have extended over. a strip 
of ceiling 20 in. wide, would have appeared dark 
in day-time and on a sunny day might have 
caused shadows on the walls. 


« 


3.2.4) Miscellaneous treatments 

Although tungsten filament lamps are no longer 
considered suitable for general purpose sources if 
used alone, the shape and dimensions of some 
galleries may preclude the use of fluorescent 
lamps and, for projection distances of 40 ft. to 
30 ft., a narrow beam light source such as a 24-volt 
(50-watt internal reflector lamp would be required. 
Square or octagonal shaped galleries are difficult 
o treat by means of suspended fluorescent 
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fittings, particularly if there are a number of 


entrances. A central fitting comprising a number 
of mercury tungsten lamps has been tried but the 
spectral value of the light produced was not 
satisfactory. A solution may be found eventually 
by the use of mercury fluorescent lamps (MBF/U 
type). 


(3.2.5) Individual picture lighting 

The special demands of small museums or 
historic houses may call for the individual treat- 
ment of certain pictures. 

In one method, small section, trough shaped 
reflectors using double-ended, tubular, tungsten 
lamps are supported above the picture by swan- 
neck brackets. An adjustable screening device 
is included, so that the top of the picture is not 
“highlighted’”’ and does not reflect an image of the 
lamp filament. The off-set distance of the fitting 
should be about one-fifth of the picture height. 
In order to produce a fairly even distribution, the 
reflector, preferably of mirrored glass, must be 
angled so that the main beam is projected towards 
the bottom of the picture. Frosted glass cover- 
plates and white enamel reflectors are not 
satisfactory, due to the high degree of diffusion 
produced. 

Another method consists of a small projector 
containing the usual optical system of condenser 
and objective lens and including a masking device 
which enables the light beam to be shaped exactly 
to that of the picture. The light source is a 12-volt, 
36- to 60-watt lamp, fed from a transformer. A 
glare spot in the canvas is inevitable and conse- 
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quently the projector must be positioned to ensure 
that the specular reflection is not seen from the 
normal viewing position. 
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Discussion 

Str Puitip HeNpy : In spite of your prohibition, 
Mr. President, I cannot help congratulating our 
two speakers on their choice of a day. This has 
been an extremely good day to introduce the 
subject of artificial lighting. We had to turn on 
the lights in the National Gallery at 10.30 this 
morning—which makes one wonder how they got 
along in the past. It is extraordinary to realise 


that until 1935 people could not have gone to the, 


National Gallery on a day like this. 

I remember the excitement in 1935 when 
electric lighting was first installed in our exhibition 
galleries, and how brilliant and exciting the 
tungsten lighting then installed seemed to us all. 
Yet in 1946 what was left of it looked like no 
lighting at all. The tremendous advance in 
lighting in the last ten years is a considerable 
testimony to the whole lighting industry and to 
the electrical engineers. To many museum men I 
think this must seem one of the most extraordinary 
things in museum development. We could hardly 
have dreamed of it happening in our lifetime. 

We have seen it come step by step in the 
National Gallery. All the tungsten lamps have 
gone now—the last one not very many months 
ago. We had our first fluorescent lighting in the 
form of war stock which was handed over in 1947 
for our Cleaned Pictures Exhibition. What a 
difference that made! We really could see subtle 
differences in tone, and differences of the very 
kind which disappear under the exaggerated 
warmth of tungsten lighting. ' 
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Mr. Harris modestly described the lighting in 
our remodelled and air-conditioned rooms as 
effective. It is more than that, it is brilliant—in 
more senses than one. It solves the problem 
better than I have seen it solved in any other 
gallery, and I have looked hard at many solutions 
of lighting problems. I have simply nothing to 
add but thanks to the Ministry of Works Engineers 
who carried it out. 

Mr. Harris mentioned in discussing trough 
lighting the embarrassing fact that by day the 
troughs themselves, on a sunny day especially, 
cast shadows. The big problem we have left to 
solve in museums is possibly not the further 
improvement in fluorescent lighting, but what is 
really more an architect’s problem, the problem of 
combining satisfactorily artificial light and day- 
light, and not letting the artificial light get in the 
way of the daylight. But I think that everything 
seems to have been satisfactorily solved in the 
rooms remodelled in the National Gallery. I can 
imagine situations in which the whole thing is a 
little more complicated. Perhaps one has an easier 
problem in the English climate, because our day- 
light is not very brilliant and shadows cast are not 
so strong as elsewhere, in some parts of Europe or 
in the United States. Much has been said about 
constancy of light. But light can be too constant, 
and I am very glad to find our lighting experts 
saying that, since most pictures were painted in 
daylight, they should be seen in daylight. I am 
sure you will be able in the future to imitate any 
given tone of daylight; but you cannot imitate 
the total effect of daylight—the effect of clouds 
passing over the sky. Something is happening all 
the time, something is changing, although you do 
not consciously notice when it is happening. 
When coming into a room not lighted by daylight, 
there is a certain deadness which I do not believe 
is ever felt in the colour of the light. Perhaps in 
this point I have mentioned something which may 
raise a little discussion. 

Cleaning pictures has been mentioned. When we 
clean pictures there is one thing which usually 
defeats us: the old greens of Renaissance and 
earlier days have nearly always gone brown with 
time. Is it possible for us to get a light so 
coloured that, while keeping everything else as 
seen by daylight, greens are restored to their 
original colour ? 


Mr. T. W. I. HopGKinson : It is over eleven 
years since I joined the staff of the Victoria and 
Albert Museum and one of the first things I was 
involved in was the extension of lighting. The 
President very rightly remarked that the situation 
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in the Victoria and Albert was a hugger-mugger 
at the time, because fluorescent lighting was just 
beginning to be introduced. Of course, matters 
have been straightened out since then and we have 
acquired certain standards, but there is a good 
deal of hugger-mugger still, and there are lots of 
rooms (unlike the better situation in the National 
Gallery) where there has been no advance on the 
pre-war position. It is, of course, improving all 
the time and the only reason for no rapid advance 
is financial We have had absolutely superb 
co-operation from Mr. Harris and Mr. Rawson- 
Bottom, and we have also had something that is 
much more than we can deserve: extraordinary 
understanding of our problems. I think it is 
difficult for many engineers to understand the 
vagaries of the museum official’s mind. He is apt 
to stand in a gallery and say it does not look quite 
right, without being able to offer any useful 
suggestion. Mr. Rawson-Bottom, believe it or 
not, will immediately say, ““Of course not—all 
we have to do is make a little adjustment here .. .”’, 
and the problem seems to solve itself in a most 
extraordinary way. This attitude has been of 
very great assistance. 

I would like to say one thing about ‘drawing 
the public through”’ the various galleries. In the 
Victoria and Albert Museum you will be surprised 
to know that one of the great difficulties is to 
make people look at the exhibits. It is a very 
large building and it has a.lot of complicated 
architectural detail, projecting cornices, elaborate 
mosaic floors, and, of course, a restaurant; there 
are also two exits, so there is a tremendous 
gravitational pull through the museum. People 
come in through the Exhibition Road entrance, 
see the refreshment sign—or they enter from 
Brompton Road and think they would like to see 
the Science Museum. We have discovered that if 
you put a few illuminated cases in the way they 
will stop and look at things. Lighting a group of 
medieval objects, for instance, gives them an 
intensity and vividness; and the whole arrange- 
ment takes on a certain glamour. They will stop 
and look, and perhaps stop and look again. This 
is a tremendous victory, and won entirely by 
illumination. 

The same thing can be done more subtly with 
sculpture. In Room 21 of the Victoria and Albert 
two tungsten spotlights were fixed on the ceiling 
so that they illuminated very slightly a big marble 
group, ‘‘Samson Slaying a Philistine.’’ This object 
cost the nation a good deal of money and people 
passed it by in great quantities every day without 
looking. Since this lighting has been installed 
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people stop and look; and perhaps they are now 
getting their money’s worth. 

I will not delay the discussion any further, as I 
speak from the limited standpoint of one museum, 
but I must thank Mr. Harris and Mr. Rawson- 
Bottom for their service to museums, which 
depend of course on the achievements of the 
electrical industry, for the great change they have 
wrought and for the promise of things to come. 


Mr. A. W. S. TARRANT: I am surprised that 
apparently sufficiently good colour rendering can 
be obtained with fluorescent tubes, because with 
these tubes there is always a great excess of blue 
light and a great deficiency of red light—an 
almost complete deficiency of red light. Do 
people in fact accept the colour rendering proper- 
ties of fluorescent tubes in art galleries as 
satisfactory ? 


-_ 


Mr. J. S. Hart: The statement was made that 
luminous ceilings were not found desirable. I 
would like to know the speakers’ opinions on this 
because I would have thought that where a great 
deal of modelling is not required the luminous 
ceiling would possibly be less noticeable than a 
number of fluorescent fittings or other fittings 
dispersed about the building or room. The ceiling 
itself would be of a fairly low surface brightness 
instead of the comparative high surface brightness 
of individual fittings. 

I notice that the speakers advocate the practice 
of louvering and in particular flock-sprayed louvers. 
Are there no maintenance difficulties in that ? 
Would not possibly some form of optical control 
be as good from a lighting point of view, and 
possibly better from a maintenance point of view ? 


Mr. F. P. BENTHAM: It has been my experience 
that in dealing with artists and/or the lighting of 
their works, extreme patience is required. This 
quality the present authors must surely have, for 
apart from questions of taste, most works of art 
or craftsmanship present fiendish problems in 
which all the rules about surfaces to be illuminated 
are broken. 

Work in this field has come my way from time 
to time through the Art Workers’ Guild, and such 
tasks have always provided worry and experiment 
completely out of proportion. On the other hand, 
lighting the Rembrandt self-portrait at Kenwood 
House turned out to be relatively easy. A baby 
stage spotlight with adjustable gate was mounted 
on top of an existing pelmet board over one of the 
windows and the light was exactly framed on the 
canvas. Because the light supplemented the poor 
daylight in the room and because it does not spill 


25 


W. E. RAWSON-BOTTOM AND J. B. HARRIS 


on frame or walls, the artificial aid is not revealed 
and therefore is not subject to criticism. It makes 
a very subtle contribution and without it the 
detail of the picture is unseen. 


Mr. R. BolssEvAIN: Would Mr. Rawson- 
Bottom and Mr. Harris let us know how their 
and the Ministry of Works’ views on lighting in 
art galleries differ from the views in America and 
in other European countries ? 


Dr. H. H. Bain : I would refer to the Exhibi- 
tion of Cleaned Pictures in 1947. Those who were 
interested in the question of colour rendering at 
the time were disturbed to see ‘‘warm white’’ tubes 
in one room and ‘‘daylight”’ tubes in another. Could 
we have some information as to whether there was 
some secret system behind it, or whether the tubes 
were war stock and had to be used up ? 


Mr. R. PELERIN: It is evident from what the 
authors have said and what we know about them 
that they are large users of fluorescent tubes. 
Have they had any experience of the latest two 
tubes, reflector fluorescent tubes and the short 
miniature fluorescent tube. Both would seem to 
have their place in art galleries and museums. 


Mr. H. E. BELLCHAMBERS: I was asked to 
advise an artist who was chiefly interested in 
portrait painting in oil and water colours, and he 
required a light source which would enable him to 
continue his painting after daylight failed. He 
brought along to us samples of his paintings and 
we viewed them in the whole range of available 
fluorescent and tungsten filament lamps. We 
examined them under various levels of illumination 
and found that unless we chose a level of illumina- 
tion closely the same to that under which they 
had been painted, they were unlike the portraits 
he had in mind at the time he had painted them. 
In one case, daylight was simulated using colour 
matching lamps. In another, a high level of 
daylight, a small quantity of incandescent filament 
lighting was added to colour matching, whilst 
another was painted entirely under a low level of 
incandescent filament lamp lighting, and we had 
to provide the correct level of illumination in each 
case before the character in the picture came out 
as intended by the artist. 

This brought to my mind some of the problems 
which must have been presented to Mr. Rawson- 
Bottom and Mr. Harris at various times when they 
have to light pictures that were painted under 
diverse conditions, and I would like to know how 
they have dealt with that problem. 
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Mr. K. R. ACKERMAN: Have the speakers any 
experience in the use of xenon lighting to get 
good high colour temperature for spotlighting? 


THE AUTHORS (in reply) : Sir Philip Hendy asks 
if it is possible to use lighting to correct the fading 
of greens in old paintings. This is a question to 
which no ready answer can be given, for this 
problem is comparable to so many in museum 
lighting that can only be solved by trial; we shall 
endeavour to find a solution. 

Dr. Ballin referred to the Cleaned 
Exhibition and asked about the choice of tube 
colours. In the early stages of development, it 
was necessary to try out all the colours of fluores- 
cent lamps actually in service in order to obtain 
reactions. It was soon realised that “* warm white ”’ 
tubes, especially the ‘“‘warm white” of that 
period, were not suitable in art galleries. 

In reply to Mr. Bellchambers, it was mentioned 
in our paper that most pictures were painted in 
daylight and should be seen in daylight. As 
natural light is constantly varying, with the 
consequential variation in tone visible in the 
picture, it is understandable that there are no 
definite criteria. We have found that where 
critical colour rendering is required, for example 
in restoration work, a high value of “colour 
matching”’ fluorescent with the addition of gas- 
filled tungsten lamps is necessary. It would not be 
possible to provide anything like this value for 
general illumination in an art gallery. Pictures 
painted under artificial light are best seen under 
similar conditions of illumination. It is always 
arranged that dioramas are painted under the 
exact lighting conditions which will be used 
subsequently, for any change of tone might easily 
destroy the perspective the artist intended to 
convey. Many portraits appear better under 
tungsten lighting and the majority of the rooms in 
the National Portrait Gallery are illuminated by 
this means. 

Mr. Boissevain asked about illumination levels 
in the U.S.A. and on the Continent. In the U.S.A. 
the illumination values are generally much higher 
than we employ, sometimes as high as 60 1m/ft? 
using tungsten lighting in addition to a high value 
of general illumination by fluorescent. 

Our view is, that provided the art experts are 
satisfied with 15 Im/ft? we do not consider it 
necessary to go much above this value, especially 
if the pictures might suffer by radiant heat or 
other radiations. 

On the Continent, the values are in general 
similar to our own and apart from Holland, where 
many recent developments have taken place, we 
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have not heard of any revolutionary methods 
being employed. 

In reply to Mr. Ackerman, we have tried an 
experiment with one of the early water-cooled 
types of xenon lamps at the National Gallery. 
Whilst the colour rendering was excellent, better 
than that of any other light source, it did not find 
favour because of the stroboscopic effect and the 
complicated equipment necessary for the operation 
of the lamp. 

Mr. Bentham has pointed out one of the best 
ways of lighting a picture, for it has been known 
for many years that a projector with adjustable 
masking is very successful. We are afraid, 
however, that it is a method of lighting that can 
be applied only to individual pictures. It is not 
something that is economically sound trom a 
Government point of view. Even as regards 
maintenance, for instance, it would be costly for 
general use in large galleries. We have used it, 
however, for special applications in a few buildings. 

On the question of colour and colour unanimity, 
we mentioned earlier that there was no universal 
agreement. We have tried out a number of 
different systems, particularly in the National 
Gallery. As Sir Philip Hendy has pointed out, he 
is perfectly happy with a system of “ colour 


matching ’’ fluorescent lamps for the walls, plus 
tungsten filament lighting or ‘‘white’’ fluorescent 
lamps for the illumination of the ceiling glass 


panels. On the other hand, we have installed 
systems at the Tate Gallery where the authorities 
are satisfied with ‘“‘white 3500 deg. K’’ fluorescent 
lamps alone. In other systems we have combined 
tungsten lamps with “‘ white ’’ fluorescent lamps 
in the main fitting. However, we read recently 
that in the Franz Hals Museum in Holland, a 
number of trials have led to the use of louvred 
twin fluorescent lamp fittings housing one “day- 
light 6500 deg. K’’ and one “‘cool white de luxe 
4,000 deg. K.’”’ In the same publication, however 
details are given of the Central Museum at Utrecht 
where a combination of ‘white 4200 deg. K”’ and 
‘warm white de luxe 4000 deg. K”’ fluorescent lamps 
are used. A lot depends on the types of pictures 
concerned and certainly on the different back- 
grounds. We would not like to be dogmatic in our 
statements regarding colour, because we feel that 
there is still plenty to learn. We are really on the 
threshold of the problems of colour rendering. 
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Mr. Pelerin referred to the subject of reflector 
tubes. We have not made any wide-scale applica- 
tion of these tubes yet. When used in general 
lighting fittings we have not found any appreciable 
increase in general illumination. In showcases we 
got a 10 per cent. increase in illumination, but 
whether or not this will be economically justifiable 
we do not really know. There is one particular 
problem that arises in Government Service, and 
that is the existence of a vast number of lamps of 
different sizes, ratings and colours. If we start 
introducing a new series of lamps, one can never 
be certain that they will always be installed. So 
we do try to keep our types as restricted as 
possible, and for that reason we have standardised 
on control gear which will operate normal quick- 
start fluorescent lamps satisfactorily. We have 
also used 8-ft. 125-watt lamps. We have not made 
great use of the short fluorescent tubes but should 
the occasion arise we would certainly do so. The 
whole idea is to encourage the use of lighting in 
display, and if a particular curator has a certain 
problem we do our best to give him the most 
suitable lamp for the job. Naturally, we are 
largely in the hands of the lamp research engineers. 

On the subject of luminous ceilings, we did 
point out in our paper that the reason we do not 
advocate them is that they are comparatively 
costly. In small museums expense is of some 
importance both for the initial installation and 
its maintenance. You will notice in Gallery 6 in 
the Victoria and Albert Museum that the lighting 
elements above the showcases are low. Some 
people have criticised this mounting height but 
the main reason for its adoption is the maintenance 
angle. Every time a lamp is replaced, considerable 
effort is involved because of all the cases below, 
and when members of the public are present it 
may mean closing the gallery. Maintenance is 
one of the first factors of consideration when we 
first collaborate with the architect. The first 
questions are always ‘‘Can the lighting feature be 
installed?” and “Can it be maintained?’’ Much 
depends on the type of display because if you 
have a lot of horizontally viewed cases, it means 
that with luminous ceilings there is the possibility 
of disability glare when looking down into the 
top of a case. Even with a low brightness source 
you may have a dark background to the actual 
display, which will emphasise surface reflections 
and hinder visual appreciation. 
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Television Studio Lighting Equipment 
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Summary 


The paper summarises the present state of development of lighting equipment for 
television studios in Great Britain, with particular reference to the studios of the B.B.C., 
and outlines the rapid progress which has been made in recent years in the mechanisation 


and flexible control of this equipment. 


This development has included improvements in 


mechanical handling of luminaires, the introduction of remote controlled dimming and 
switching systems, and improvements in studio luminaires themselves. 

The difficulties in lighting a television production effectively are outlined and the 
paper shows how these difficulties can be minimised by equipment specifically designed 


for the purpose. 


The equipment used is shown to have developed logically from that 


designed for filming and for the stage, but modified to meet the special requirements of 


television. 


Light sources are discussed and the paper shows that the tungsten lamp remains the 
most suitable for this application, though fluorescent lamps and carbon arcs are used for 


special purposes. 


(1) Introduction 


In order to appreciate the basic considerations 
underlying the design of a television studio lighting 
installation it is necessary to have an understand- 
ing of the workings of a television studio. Fig. 1 
shows in sketch form a studio and ancillary areas 
with the principal equipment and personnel. The 
hub of the complex operation which creates a 
studio programme lies in the production control 
room, where the producer directs all activities, 
flanked by his secretary and the vision mixer and 
in close contact with his two chief aides, the 
technical operations manager (or T.O.M.) and the 
lighting supervisor. Frequently in this room will 
also be the scenic designer and representatives of 
make-up, wardrobe and special effects. Pictures 
from all the three or four cameras in use will 
appear on the producer’s monitors, and he it is 
who decides which shall be selected and form the 
transmitted picture at any instant. The principal 
feature which characterises television and is 
shared by neither theatre nor film production is 
the shortage of studio time; studios are seldom 
available for more than two days for camera 
rehearsal, and the whole programme must of course 
be shot continuously without error, as in a live 
programme there can be no retake. Each character 
in every shot must be covered by cameras, by 
sound, and by lighting, and the adjustments this 
entails must in no way be apparent to the viewer. 
Every set must be fitted into the one studio, and 


room left for technicians and equipment to 
The author is with the British Broadcasting Corporation. The 
manuscript of this paper was first received on June 11, 1957, and in 


revised form on August 26, 1957. The paper was presented at a meeting 
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manoeuvre. It is not surprising therefore that to 
the lay visitor ‘‘chaotic’”’ is the first adjective that 
comes to mind. (Fig. 2). The discussion that 
follows, though general in nature, contains 
examples drawn primarily from B.B.C. practice, 
with which the author is most familiar. 


(1.1) The lighting problem 

The design of television studio lighting facilities 
is inevitably bound up with the problems which 
face the lighting artist, whose job it is to produce a 
satisfying pictorial effect in the transmitted 
programme. I have described him as an artist by 
intent, for although he must have a thorough 
understanding of the technicalities of television, 
it is his ability to achieve in terms of light the 
producer’s concept of pictorial effect that is 
usually the measure of his competence, and this 
pictorial effect is always dynamic, changing from 
instant to instant throughout the length of the 
production. In the B.B.C. this man, known as the 
lighting supervisor, is required to have a high 
standard of technical knowledge and to have 
gained four to five years’ practical experience in 
television before taking up the full responsibilities 
of the post. 

Every production has a lighting supervisor 
allocated to it and his work begins in the early 
planning stage of the production, when, in consulta- 
tion with the producer, the scenic designer, and 
the technical operations manager (in charge of 
studio cameras and associated equipment), the 
programme begins to take shape. He attends 
outside rehearsals, where necessary, for the 
producer and his team must have planned precisely 
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A pictorial sketch showing the personnel and facilities in a television studio. 


Typical scene on the studio floor at Riverside Studios. 


1958 











not only the dialogue and action of the programme 
but all camera angles, layout of scenery and 
lighting. 

By the time the studio is available the lighting 
supervisor is unlikely to have more than about 
two hours in which to create the pattern of light 
which the programme requires, though for a large 
production a night shift may have been available 
to get the luminaires into their approximate 
positions. Even less time than this may some- 
times be allocated for short, but none the less 
complex, productions. 

The principal tasks which face the lighting man 
in the studio are:— 

(1) To create the required illusion, particularly 

the missing third dimension. 

(2) To provide lighting of photographic quality 
for every position of every subject involved, 
suitable both for “‘close-up’’ and for “‘long 
shot,” at the same time allowing for the 
technical limitations of television camera 
pickup tubes. (The principal limitation of 
present-day cameras is a restriction on the 
reproducible contrast range of approxi- 
mately 30: 1.) 

(3) To provide lighting effects, such as change 

from day to night, etc. 
To avoid unwanted shadows, particularly 
from technical equipment. 


(4 


— 


It is this last requirement which is frequently 
the most difficult, for in order to obtain satisfactory 
sound quality it is necessary for each performer to 
have a directional microphone close by. This is 
usually provided by a microphone boom rather 
like an extendable fishing rod, as illustrated in 
Fig. 3, with which the boom operator maintains 
a microphone at a distance of about 3 feet from the 
speaker. Lighting for television presents the 
supervisor with all the problems of his opposite 
number in the film industry with none of the 
opportunities for correcting his mistakes. 

Even in the theatre it is seldom necessary to 
light for a new production each day, and certainly 
it is never a requirement that performers should 
look glamorous at a distance of a few inches as well 
as several yards. 

It follows that the utmost flexibility in lighting 
facilities is required, and it is therefore surprising 
that until very recently little work has been done 
in this country to provide such facilities. In this 
connection however, it should be borne in mind 
that the expansion of British television since the 
war has been extremely rapid, and that the 
principal problem on which attention has had to 
be focused is the increase in the sensitivity of the 
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cameras and the development of associated 
electronic equipment. Now that greater sensitivity 
has been achieved, studio lighting is no longer just 
a question of obtaining a sufficiently high illumina- 
tion level, and artistic considerations can be given 
more attention. 

Many different types of camera tube have played 
their part in this development, but at the present 
time it is the most sensitive of these, the image 
orthicon, which is being used in the vast majority 
of British studios. The relatively low illumination 
levels at which this tube can comfortably operate 
(80 lm/ft? or less, depending on the required depth 
of focus) make it possible for the lighting super- 
visor to think less in terms of average illumination 
and more in terms of the brightness relationships 
of the various areas composing the picture. 

For this, the older studio installations are not 
satisfactory, since the majority were designed for 
film photography and equipped with facilities 
which had been designed for that application. 
In these studios each luminaire has to be indepen- 
dently ‘‘rigged’’ and wired to a distribution board, 
through a dimmer or contactor box if required or 
if time permits. ‘‘Rigging’’ consists of fixing 
luminaires on to the galleries which run round the 
studios (Fig. 4), at a height of some 16 ft., or of 
suspending them from block and tackle fixed to 
RSJs at ceiling height (about 30 ft.), others being 
mounted on floor stands. This technique is flexible 
but is also cumbersome and time-consuming when 
up to 100 luminaires may be required for a 
single production, and as the demand for more 
programmes per week per studio increases, the 
necessity for compromise lighting increases with 
it. None the less, many B.B.C. studio programmes 
still emanate from such studios and by dint of hard 
work and improvisation results comparable with 
better equipped premises are achieved. 

One of the most recent installations to come into 
service is at the B.B.C.’s new studios at Riverside, 
where a lighting system specifically designed to 
overcome the difficulties outlined above is now in 
regular use. In these studios elaborate switching 
and dimming control facilities have been provided, 
similar to those which have been developed for the 
theatre, but modified to suit the requirements of 
television. Rigging time has been reduced by the 
installation of remotely controlled electric hoists 
and by the use of lightweight luminaires, and a 
reduction in wiring time has been achieved by the 
provision of very large numbers of socket outlets 
of an improved design. 

From the relatively brief experience so far 
available it is apparent that the Riverside Studio 
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lighting installation is proving to be very satis- 


factory, resulting in improvement in lighting 
quality and reduction of manual effort. This is 
not to suggest that every problem has been solved, 
but valuable experience has been gained which 
should be put to good effect in future studios. 


(2) Mechanical Handling 


Of the many problems facing the designer of a 
television studio lighting installation that of 
mechanical handling ranks high. It will readily 
be appreciated that the individual rigging of 
luminaires is unsatisfactory for television studios 
with high programme loadings. Some means of 
rapid positioning of lamps must therefore be 
provided, and a number of alternative methods 
must be considered. These can consist either of a 
number of single-point suspensions judiciously 
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Fig. 3 (above left). 
boom. 


A microphone 


Fig. 4 (left). 
studio converted 
operation. 


Lighting in a film 
for television 


Fig. 5 (above). A telescopic suspen- 
sion device for studio luminaires. 


spaced throughout the studio, to which individual 
lamps can be attached, or, alternatively, a 
number of barrels of convenient length, each 
designed to carry a complement of lamps. Both 
alternatives are provided with means for raising 
and lowering. 

Of the many methods favoured in this country 
and abroad the following are the most important. 


(2.1) Counterweighting 

Eight 8 to 10-ft.-long barrels mounted in rows 
across the studio and spaced some 4 to 6 ft. down 
the studio length have been widely installed in the 
United States and are frequently controlled by 
small winches and counterweighted at one wall. 
They have not, however, found favour in this 
country for the loss of one studio wall and some 
3 ft. of floor space is entailed, and weights must be 
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Fig. 6. 
suspension of 
luminaires. 


A pantograph for Fag. 7. 


studio luminaires. 
moulded plugs and sockets. 


studio 


altered to balance changes of loads on the barrels. 
A further limitation is that the load on the building 
structure is doubled and the gain in rigging time is 
limited as one operator can lower only one barrel 
at a time. Furthermore, the roof structure is 
filled with wire ropes and pulleys, which present a 
maintenance problem and impege the instailation 
of other services. r : 
(2.2) Manual winching 

The barrels described above can be directly 
controlled by winches of the type used in street 
lighting with a self-locking mechanism which 
prevents the load running away. Thus the load 
on the structure is reduced and the necessity for 
adjustment of the counterweights is obviated, but 
the labour and maintenance problems remain, and 
the mechanical advantage obtained results in low 
speeds of movement. 
(2.3) Telescopes 


Fig. 5 shows a point-suspension method which 
uses manual winching but which has the advantage 
that individual lamps can be lowered into sets 
where a barrel might be obstructed. It should be 
borne in mind that if single-point suspension of 
luminaires is used, means of restraining the support 
from rotation must be provided. 


(2.4) Pantographs 

Being spring counterbalanced, the pantograph 
supplies a point-suspension system without the 
32 
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An electric hoist and barrel unit for raising and lowering 


Note the use of selfcoiling cables and rubber 


necessity for wire ropes or winches. The device 
consists of an extendable lattice with adjustable 
spring tension which has to be varied for varying 
loads. When adjusted, a pantograph will remain at 
the height to which it is set. The example 
illustrated in Fig. 6 is designed for a load of 35 Ib. 
and has no provision for load adjustment. 
(2.5) Electric hoists 

These, like the winches mentioned above, are 
used for raising barrels 8 to 10 ft. in length, and 
though they are likely to be the most expensive 
method described, they have many operational 
advantages. They lend themselves to remote 
control, singly or in groups from any convenient 
position. If designed as self-contained units they 
have installation and maintenance advantages 
over alternatives (2.1) and (2.2) but primarily 
their merit lies in the time and labour saved. Such 
a unit as installed in the Riverside Studios is 
illustrated in Fig. 7. 

Any of the above methods in conjunction with 
a generous allocation of light-weight luminaires 
and flexible plug and socket arrangements serve as 
important time savers in television studio lighting 
installations, and, by reducing the number of floor 
stands in use, ease the competition between 
technical equipment and scenery for studio floor 
space; for the congested space in which camera 
operators and microphone boom operators have 
to manoeuvre has to be seen to be appreciated. 
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Table 1 
The relative merits of remote controlled dimmers for television studio use 


Dimmer Type Cost 


Reliability | 





Motor driven 


7 Medium | 
Resistances 


Satisfactory 


Motor driven 


High 
Autotransformers 


Satisfactory 


Thyratrons Medium Fair 
Saturable 


Low 
Reactors 


Good 


Magnetic 


Amplifiers — 


Good 


Motor driven 


Medi 
Shutters < fedium 


Unsatisfactory 


(3) Light Control 
This section covers the dimming and switching 


of luminaires and not the control of the light 
distribution from them. 


(3.1) Dimmer systems 

Where the programme loading of a studio is 
heavy, it is becoming clear that a contactor and 
dimmer system designed to control all the lamps 
required for a large production from a centralised 
control point is a considerable asset. As mentioned 
in the introduction, this is a new departure in this 
country, and many studios still reduce the 
intensity of luminaires either by fitting layers of a 
diffusing material to the front of the luminaires or 
by laboriously connecting up portable resistance 
dimmer trucks. Many forms of dimmer are 
available for use in television studios and these 
are listed in Table 1, with an assessment of their 
relative merits under a number of performance 
headings. 

Many factors have been taken into account in 
drawing up this table, and there is hardly space to 
go into all of them. Some explanation, however, 
is necessary. When considering the application 
of dimmers to television it should be noted that 
dimmers are used for the balancing of relative 
intensities, over a range of 100-40 per cent. light 
output, which for tungsten filament lamps is 
achieved by a drop of less than 20 per cent. in 
supply voltage. This explains the fact that the 
power economy of a resistance dimmer is con- 
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Power 
Economy 


Excellent 


Good 


| 
| Suitability 
for Remote 
Control 


Space 
Requirement 


Load 
Dependence 





High Excellent Large 
| 
| 
High Excellent 


Good 
Fair 


Medium Good 


Low Fair None 


sidered good, as it has no losses in the fully-on 
position. It follows, therefore, that it is the heater 
and arc volt drop of the thyratron that tends to 
make it inefficient for this application. 

The distinction between saturable reactors and 
magnetic amplifiers is a fine one, but here the 
term saturable reactor is used to indicate a single 
stage choke with d.c. saturating current where 
the control current is relatively large. The 
magnetic amplifier, being a more complicated two- 
stage device with feedback circuitry, uses small 
control currents. 

The most satisfactory type of resistance and 
auto-transformer motor-driven dimmer which is 


Fig. 8. An autotransformer dimmer with electro- 
magnetic clutch positioner. 
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Fig. ga (left). 
Fig. gb (right). A similar desk in use. 
available is illustrated in Fig. 8. It consists of 
shafts fitted with clutch plates driven off a single 
motor, which rotates in one direction only at 
variable speeds. Each clutch plate has a solenoid- 
operated clutch on either side, one to drive the 
dimmer up, the other down. These clutches 
receive their instructions from a Wheatstone bridge 
circuit which operates a polarised relay; thus the 
dimmer hunts to the position of a small control 
potentiometer. It is to this electro-mechanical 
system that Table 1 refers. 

From the lighting supervisor’s point ot view 
the type of dimmer used is primarily important in 
so far as it affects the flexibility and size of the 
control desk facilities, but reliability and degree of 
load dependence are also matters of concern. By 
the latter is meant the ability to provide an equal 
percentage of full light output irrespective of load. 

It has been found that a minimum of two, and 
preferably more, complete sets of controls are 
necessary in order to switch or fade from one 
series of light levels to another, since when light 
changes are required to follow in rapid succession 
there is no time for resetting control levers. When 
the design of intricate control systems for present- 
ing a large number of scenes is envisaged, the 
electro-mechanical type of system has very real 
advantages; for once a dimmer has been run to 
its required position it requires no further instruc- 
tion but remains there until told to move. With 
electronic systems, however, means must be 
provided for maintaining the control voltage, i.e. 
all potentiometers for a circuit which is not 
required to change must be set to the same level. 
This can be time-consuming. In general, there- 
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fore, for equivalent facilities an electro-mechanical 
system results in appreciably smaller control desks. 

Whereas in the United States the most general 
practice in both theatres and television studios 
has been to have a small number of large capacity 
dimmers, the trend in this country in both fields 
of application is to a large number of small capacity 
dimmers, each unit being used to control one or 
at most two luminaires. This obviously leads to 
greater flexibility and greater scope for the lighting 
artist. 

There are other dimmer control systems which 
have not yet been mentioned, as they have not 
been widely used in this country. These include 
the tracker wire controlled auto-transformer 
widely used on the Continent, well engineered but 
likely to be superseded by more up-to-date methods, 
and secondly the saturable reactor controlled by 
a small thyratron in order to reduce the control 
current. This system is not without interest. 
Finally, many attempts have been made to design 
a satisfactory remote controlled shutter dimmer 
which attaches to the front of luminaires. Under 
the extreme variations of temperature to which 
such a device is subjected the mechanical problems 
remain to be effectively solved. 

The decision as to which type of dimmer should 
be recommended for any installation must be 
made on the particular requirements of that 
application. Since the degree of operational 
flexibility required, the reliability, and the money 
available are the most important factors, no 
single dimmer type can be claimed to be suitable 
for all studios. 

Control desks of extreme flexibility and com- 
pactness have been designed for many types of 
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dimmer and are proving themselves most valuable 
in studio use. The technique of operation is 
gradually being established and the facilities 
provided are being used not only for the provision 
of lighting effects and the saving of power due to 
the flexibility of dimming and switching available, 
but also for the improvement of picture quality. 
It is now possible for the lighting supervisor to 
compose and balance pictures in a few seconds 
the moment they appear on his television monitor, 
without the many minutes’ delay which had 
previously been necessary while an electrician 
adjusted and fitted diffusers to a luminaire. One 
of the most flexible of these control desks (illustra- 
ted in Figs. 9a and 9b) is that installed in the B.B.C. 
Television Theatre at Shepherd’s Bush, London, 
which controls 176-2 kw. and 12-5 kw. dimmers, 
and has a mimic diagram in the desk surface 
which indicates the state of dim of every circuit. 


(3.2) Position of lighting control desk 


The layout of equipment and personnel in studio 
control rooms is a subject on which unanimity of 
opinion has not yet been achieved. It is believed 
by many that the lighting desk should be in the 
producer’s control room so that an effective 
production team can be formed. Another view is 
that the logical place for the desk is in the 
apparatus room with the men who finally adjust 
the camera controls. Each approach has been 
tried in the two studios at Riverside but it is too 
early to say which position is finding most favour. 
Yet another approach used has been to isolate the 
lighting desk from all other facilities by installing 
it in a separate cubicle. This question is closely 
related to general studio operational techniques 
which are beyond the scope of this paper. 
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(3.3) Circuit selection 

Having decided on the form of dimmer and of 
control the designer of a television studio lighting 
installation is still left with a problem if the 
studio is fairly large (over 3,000 square feet). He 
may well require 300 to 400 or even more studio 
outlets but quite apart from the economics and 
space requirements ot this number of dimmers, at 
the present stage of development a board designed 
to control more than 250 circuits tends to become 
quite unmanageable. It should further be noted 
that more than 100 outlets are seldom required 
for any one production, the large number installed 
being intended to reduce the number of extension 
leads and thus rigging and wiring time. Hence 
the necessity for circuit selection, i.e., equipment 
for connecting a large number of circuits to a 
smaller number of dimmer or switch changels. 

Like many engineering problems no ideal design 
has yet been developed, but four different solutions 
are in regular use: 


(3.3.1) Patch cord selection 

Fig. No. 10 illustrates such a device for a 300- 
outlet studio. This method has the merit of 
extreme flexibility, but there is a tendency for the 
operation of a patch panel to be both tedious and 
confusing when a large rig is required, and appreci- 
able time delay can result from the necessity to 
convey instructions for a change of (or addition 
to) circuits and the essential logging on a record 
sheet. A further practical limitation is that no 
lamp can be switched on before the day’s patching 
has been completed. 


(3.3.2) Rotary selectors carrying full lamp current 
These tend to be cumbersome and tedious to set 
and must necessarily restrict the freedom of choice. 


pat tae 


“ig.10. A 300-circuit cord 
atching panel as installed 
n Riverside Studio No. 2. 
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(3.3.3) Remote relay selection 

An example of this system is illustrated in 
Figs. 11 and 12 and uses a quadrant type of switch 
with eight positions which can be rapidly set and 
cleared for the next day’s production. Freedom of 
choice is restricted, but if a sufficiently generous 
allocation of dimmers is made this may not prove 
serious. In practice this system seems to be 
proving simple to operate. It results however in a 
wastage ot dimmers for appreciably more dimmers 
must be installed than are necessary for any one 
production. Requiring as it does a large number 
of relays. maintenance time must be included as 
one of the disadvantages. 


(3.3.4) Selection in the studio 

This method is particularly suited to a studio 
which has a walkover type ceiling grid, where the 
extension leads necessary can be kept out of the 
way of other studio services, and where the work 
can be carried out without recourse to the studio 
floor. In a fairly small studio this can prove an 
effective solution. 

The provision of circuit selection facilities can 
prove expensive and it is always worth investigat- 
ing whether a small increase in the number of 
dimmers installed or a reduction in the number of 
studio outlets might be effected in order to 
provide a control channel for each outlet. For 
television theatre installations where one area 
may be used for a multiplicity of scenes it is usual 
to provide a dimmer channel for each studio 
lighting circuit. 
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Fig. 11 (left). The control 
panel for a remote operated 
circuit selection system as 
installed in Riverside 
Studio No. 1. 





Fig. 12 (right). 350 of the 
1,400 relays used in_ the 
remote operated circuit 
selection system installed at 
Riverside Studio No. 1. 





(4) Luminaire Design 
Apart from the reduction in weight of luminaires 
mentioned earlier very few radical innovations in 
studio spotlights have been made in recent years. 


The fresnel lens film-type spotlight in 6-in. 500- 
watt, 10-in. 2-kilowatt, and 14-in. 5-kilowatt 
remains the basic sources of hard (focusable) light 
in studios. Due to the relatively low lighting 
levels for monochrome television the new larger 
sizes available, i.e., 10-kw and 20-kw, are not used, 
though in experiments on colour television 10-kw 
lamps have proved valuable. 


(4.1) Softlights 

The so-called softlight is a problem which has 
not yet been satisfactorily solved though a numbet 
of different types has been tried. From a 
summary of the basic requirements for this source 
it will readily be seen that even a satisfactory 
compromise is difficult to achieve. 
ments are: 


These require 


(1) The light shall be diffuse and relatively 
shadow free. 

(2) The light pattern from the softlight should 
have a fairly defined cut off, i.e., diffuse o: 
shadow-free light is required over the scen 
but must be able to be cut off at the botton 
of walls or back projection screens. 

(3) The softlights concerned should be light i1 
weight and easily manoeuvrable. 

The emphasis on extremely shadow-free ligh' 

may not be immediately appreciated if th 
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Fig. 13. Multilamp ‘‘Soft- 
lights’’ in use in Studio D, 
Lime Grove. 





. 14. A “Fivelight.” 


rr. 2 


“Fourlight.”’ 


Fig. 16 (right). A ‘‘Scoop.” 


question of the microphone boom (Fig. 2) is 
overlooked. It is shadow from this device that is 
the lighting men’s principal nightmare. 

A type of fitting now rapidly losing favour due 
to its unwieldy size is the softlight bank illustrated 
in Fig. 13. Though this provides a source of diffuse 
light it is cumbersome and completely without 
means tor beam pattern control. 

The most popular softlights to-day are “five 
lights’ “‘four lights’? and scoops. These are 
llustrated respectively in Figs. 14, 15 and 16. 

The ‘“‘five light’’ consists of five 1,000-watt 
x.E.S. lamps either pearl or silica coated These 
ire mounted in line and backed by a bright 
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anodised aluminium reflector. The “four light’”’ 
has four 500-watt E.S. photographic pearl lamps 
mounted in line and the reflector is either matt 
anodised or painted white. 

With mechanical handling receiving more 
attention the ‘‘scoop’’.or 18-in. diameter matt 
anodised aluminium spinning is at present being 
widely installed. This luminaire is light, relatively 
inexpensive, and when used in groups of three or 
four gives a fairly diffuse light. Even when fitted 
with spill rings, however, it does not lend itself 
to the provision of a controlled pattern of light. 

It has been tound that microphone boom 
shadows can be satisfactorily reduced if the light 
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distribution from the softlight is diffuse in the 
plane at right angles to the axis of the boom, i.e., 
the major axis of the source. The transverse 
plane or minor axis in this connection appears to 
be relatively unimportant. Hence the popularity 
of the rectangular ‘‘five lights’’ and ‘‘four lights.” 
It is the polar curve in this transverse plane, 
however, which requires careful control in order to 
provide the requisite cut-off. Most softlights at 
present available give a symmetrical distribution 
in the minor axis whereas what is required is a 
distribution rather similar to a unidirectional 
street-lighting luminaire, i.e., a distribution so 
designed as to provide reasonably even illumina- 
tion on the horizontal plane from beneath the 
softlight to some 20 to 30 ft. in the direction of 
the acting area. 

Fluorescent softlights are not generally favoured 
for general purpose studios for the following 
reasons:— 

(1) They tend to be large and cumbersome for 

the intensities required, 

(2) They do not readily provide a controlled 

beam pattern, and 

(3) They require heavy control gear and special 

dimming arrangements. 

For small interview studios, however, where 
dramatic lighting effects are unlikely to be 
required and a fixed pattern of basic soft light is 
acceptable, fluorescent lighting comes into its own. 
Even in this latter case it will always be supple- 
mented by incandescent modelling light. Many 
small demonstration studios have been lit solely 
by fluorescent tubular lamps, providing enough 
light quite irrespective of the artistic quality of the 
resultant picture. 

This has led the uninitiated to assume that the 
















Fig.17. A 
2kW Fresnel 
lens __ spot- 
light. 
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fluorescent lamp is the panacea for all television 
studio lighting problems, but this unfortunately is 
not so. In fact, there is more than one studio in 
this country that has installed fluorescent soft 
lighting units initially on grounds of saving in 
ventilation and lighting power, but has found 
them so inflexible in operation that they are now . 
used solely as ‘“‘houselights.”’ 


(4.2) Spotlights 
The other principal type of luminaire used is the 
spotlight, which usually houses a projector lamp 
in front of a mirror and behind a fresnel or 
“‘stepped”’ lens. (Fig. 17.) These are focused by 
movement of the lamp carriage, to which the 
mirror is attached, relative to the lens. The 
requirement for these are principally:— 

(1) Robust, but light construction. 

(2) Smooth and flexible focusing. 

(3) An even pattern of light, free from filament 

striations. 

(4) Wide angle of flood. 

This last requirement is the only one not fully 
met by presently available spotlights, the reason 
being that, unlike the film camera, the television 
camera seldom requires heavily focused light, and 
the development of new fresnel lens types is an 
expensive and lengthy affair. A reduction in 
weight of conventional spotlights of some 40 per 
cent. has been achieved by aluminium construction 
in place of steel. 

One of the most time-consuming operations 
which has not yet been eliminated from TV 
studio practice is the necessity for the angling and 
focusing of each luminaire to be carried out 
manually trom a pair of steps. Work is in 
progress, however, on the development of lumin- 
aires which can be directed and focused from the 
floor with the aid of a pole. 

From the above, it will be apparent that although 
luminaire design has been relatively static for 
some time past, there is room for design work on 
improved types tor television use 


(5) Lamp Types 

The type of lamp in most general use for 
spotlights is the bi-post Class S with a spherical 
bulb, the filament being planar. Prefocus projector 
lamps are used in wattages below 500. In general, 
softlights are fitted with General Lighting Service 
lamps, with Edison screw caps in the range 500 to 
1,500 watts. For the past two years, manufacturers 
have been supplying these inside silica coated, 
which has effected a marked improvement in 
the softness of the light. 

Ventilation can prove a major problem in 
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studios, and for that reason more efficient light 
sources have, at various times, been considered 
and used experimentally. Compact-source mer- 
cury-cadmium lamps were given a large-scale trial, 
but it was considered that the efficiency gain was 
more than outweighed by the higher cost, higher 
maintenance, higher weight, and poor restart 
characteristics of these lamps, with their associated 
control gear. 

The Xenon gas arc has been considered for 
monochrome television use, but since its efficiency 
is little higher than that of high wattage tungsten 
filament lamps, the additional complication of 
control gear which these lamps require rule them 
out for this application. 

Modern cameras can operate with fluorescent 
lamps on a.c., even single-phase, as the decay 
time of the fluorescent powder reduces the light 
modulation to approximately 45 per cent. Fluores- 
cent lamps are the only other light source (apart 
from carbon arcs) which have found an appreciable 
application in TV studios. Their use is restricted 
primarily to small interview studios for the reasons 
given in 4,1 above, where they effect an appreciable 
reduction in the heat dissipation. 

Carbon arcs are still occasionally used where a 
high intensity single source, or a ‘following spot’’ 
is required. Back-projection of simulated back- 
grounds is almost entirely obtained with this 
source, no other of similar arc size and brightness 
being available. 


(6) Wiring of Luminaires to Power Supply 
(6.1) Power supply 
It is usually advisable to have separate produc- 
tion lighting transformers and off-load or preferably 


on-load voltage control is an advantage. With the 
improvement in the constancy of supply voltages 
this facility may become less necessary, but it 
must be borne in mind that a 5 per cent. change in 
voltage results in a 17 per cent. change in the light 
output from a tungsten filament lamp. Trans- 
former regulation with large loads being switched 
on and off, also cannot be ignored. In addition a 
standby transformer in case of breakdown or 
need for maintenance, is a reasonable precaution. 

A rule of thumb for the installed power capacity 
to astudio is 25 to 35 watts/sq. ft. of total studio floor 
space, assuming the use of image-orthicon cameras, 
which are the most sensitive and most widely 
used cameras today. 

The B.B.C. has standardised on 115 volts a.c. 
xr dc. for studio production lighting, thus 
ceeping in line with film studio practice. This 
has the further advantage that where 3-phase a.c. 
's installed, the phase to phase voltage is less than 
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220 which, in studios where separation of lighting 
phases is impracticable, serves as a useful safety 
precaution. 


(6.2) Wiring 

In line with the improvements in lighting 
facilities already mentioned it is no longer con- 
sidered adequate to provide a small number of 
large capacity outlets and to feed luminaires from 
these through distribution boxes and many yards 
of trailing cable. Quite apart from the untidiness 
of this system, remote control lighting requires a 
large number of socket outlets each independently 
fed. 

One of the neatest installations from this aspect 
is that at Riverside, where the majority of lumin- 
aires are mounted on 9-ft. barrels controlled by 
electric hoists. Round each of the two wire 
ropes supporting the barrel is a five-core rubber 
sheathed self-coiling cable which is moulded at its 
lower end into a two.way rubber back-to-back 
socket outlet and can be seen in Fig. 7. Thus each 
hoist carries four 2-kw. independently fed circuits. 
All luminaires have 6-ft. leads with rubber moulded 
2-kw. plugs. Further socket outlets are mounted 
on the walls at regular spacings both at floor and 
gallery levels. Over 300 circuits are thus distri- 
buted. A small number of extension leads have 
been supplied and these, too, have both plugs and 
sockets moulded in rubber. The use of moulded 
plugs and sockets leads to a marked reduction in 
maintenance. 

(7) Conclusion 

There are many facets of this subject which, 
through lack of space, have been only briefly 
mentioned in this paper, and others such as the 
application of the above ideas and equipment to 
colour television have not been dealt with at all. 
Like most surveys of a large and interesting 
subject this one is incomplete and probably 
biased towards the experience of its author. It 
is to be hoped that further publications will soon 
be added to the very meagre literature at present 
available on this subject. 
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Discussion 


Mr. R. Koptick: In view of the lamentable 
lack of information on television lighting as a 
whole this paper has been extremely interesting. 
There seem to be so few technical books and 
papers published on this subject in this country ; 
in fact there are only those of the B.B.C., which are 
not for general publication. I feel, therefore, that 
this paper is doubly interesting for those of us who 
are interested in television lighting and for those 
interested from a layman's point of view. 

There is one point on which I feel I must really 
take Mr. Ackerman to task. I notice that he is 
biased towards the B.B.C. system of mechanical 
handling. I have seen the plant and can commend 
it, but would ask Mr. Ackerman whether the cost 
of such a plant is justified in view of the vast 
number of illuminators required to achieve this 
system of saturation suspension. It means that 
for one 6,000 sq. ft. studio with eight lamps per 
barrel, and 72 barrels being used, a total of 576 
illuminators is required for a single studio whereas 
the same studio would probably require approxi- 
mately 150 lamps if the studio were rigged with 
single point suspensions. Is the cost of the B.B.C. 
system comparable with that of single point 
suspension even including the additional labour 
required, in order to carry out the task of rigging? 


I realise that the time element is important, but 
given sufficient labour one can overcome the time 


element to some extent. Perhaps Mr. Ackerman 
has more figures at his disposal with which to 
clarify this point. 


Mr. A. C. SIMpPSson: I congratulate Mr. 
Ackerman on his paper which shows a great 
understanding of the operational requirements of 
the studio, and I am glad to see he has called the 
lighting man a lighting artist. This seems to me a 
new view coming from a technical man. Having 
done lighting myself I know what is involved and 
how much it can add to a production. I think 
more and more that the technical side is coming 
to the fore and that lighting can add enough 
atmosphere to a production to enable scenery to 
be dispensed with. All the difficulties which 
Mr. Ackerman has mentioned in his paper, such 
as shadows from microphones, numerous camera 
angles, etc., make it perhaps the most exciting job 
in the operational chain. It is a job with great 
responsibilities. 

I can see the advantages of the electric hoist 
system, but I am wondering whether the studio 
he mentions is in fact the only suitable studio for 
this system. Would it work in a studio with a 
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high ceiling where, perhaps, the last-minute 
adjustment of lamps might be difficult? In this 
connection I wonder whether, in future, grids or 
gangways could be built on to the ceiling so that 
men, during the rehearsals, could make the 
last-minute adjustments which are very necessary 
during the short rehearsals we have to contend 
with. 

The position of the lighting control desk, I 
agree, should be in the control room so that the 
production team is all together. 

Softlights are a question that has worried me in 
the past both as lighting man and producer. It 
will always be a problem when the studio floor is 
so cluttered up with microphone booms, camera 
cables and the like. In this connection I wonder 
if an experiment tried at Alexandra Palace could 
be taken up again. I remember softlights being 
put in front of the cameras themselves so that 
when the camera moved into close-up the face 
became softened and one could take more close-ups 
than at the present time. Could not four small 
lamps on the camera itself be connected with the 
control desk? I admit that perhaps this does not 
apply in the case of telephoto lenses where the 
camera is some distance from the subject, but if 
the producer wished to go in for a good close-up 
he could then direct his camera close to the artist 
and get a degree of good frontal lighting. 

These are all the comments I have to make on 
the paper. I am extremely conscious of lighting 
in musical productions on television where there 
is no spoken word—no message going out to the 
audience. In order to make music positive in the 
visual sense we should, I think, use lighting to an 
increasing degree, but we are trying to achieve the 
same thing as an art photographer without having 
the time to do it. However, it is interesting to 
see what some people are achieving in this way. 

I have always felt that one has to extend the 
system as far as possible. We are sometimes 
warned not to use too much contrast in pictures, 
“soot and whitewash’”’ as some people call it, 
because receivers in outlying parts of the country 
do not get good enough reproduction. Whereas 
this may be true, I would not like this sort of 
consideration to thwart our production methods 
I would rather see manufacturers of receivers come 
into line with the needs of transmission. I remem 
ber several times being blamed for producing 
sharp contrast in pictures and, I must admit 
cheated a bit. Having been criticised by the 
control room operator I would come out to the 
studio and fiddle around a bit without doing much 
I would go back and say “ Is that better? ’’ and 
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ie would twiddle a few knobs, and lo and behold, 
he picture improved out of all recognition ! 


Mr. J. Svap: May I add something about our 
»xperience in Holland? Mr. Ackerman has told us 
hat fluorescent lamps are scarcely used here. In 
folland banks of fluorescent tubes are used as 
softlights, for black and white as well as for 
experimental colour TV, with rather good results. 
Zach fitting contains six fluorescent tubes in 
trough reflectors. 40-watt lamps are used with 
65-watt dual ballasts. The luminous intensity, 
which is nearly 6,000 cd. in the axis, drops to half 
that value at about 45 deg. to either side. In 
wrder to reduce the light-ripple and to obtain an 
even load on the mains, the three dual ballasts per 
fitting are distributed over three phases. The ballasts 
are mounted outside the studio. Each fitting is 
provided with a thin 7-core cable with a 7-pole 
plug; 7-pole receptacles on the studio-walls are 
connected to the ballasts. In this way the fittings 
are easily manoeuvrable. The fluorescent fittings 
are supplemented by fittings with six 500-watt 
reflector type incandescent lamps. The lamps are 
mounted in line, distributed alternately over the 
three phases. For dimming, three of them can be 
extinguished. 


Mr. F. P. BENTHAM: The control of television 
lighting from a centralised switchboard, although 
a feature of the 1936 Alexandra Palace studios has 
only recently become accepted in this country. 
There are at the moment of speaking 18 studios 
here equipped with some kind of compact panel 
or desk for the remote control of lighting. There 
are some others which make-do with the archaic 
electrical arrangements of the film studios or the 
out-of-date controls of the theatres in which they 
find themselves. 

The object of these controls is as the author has 
stated, but of all these, the duty of turning a mere 
collection of circuits terminating in spotlights and 
floodlights into an expressive instrument is the 
most important. As the playing of, rather than 
the working of, lighting is a fetish of mine, and as 
| have had more or less to do with all the 18 studio 

ontrols, I would like to state my firm belief that 
the most important thing we have to do is to 
ietermine who the operator of the lighting control 
vill be. There are those who say that these con- 
‘rols are but switchboards and in consequence 
he province of an electrician. Fortunately, 
iowever, both the B.B.C. and Granada TV have 
isisted on a quite different policy—namely. that 
he lighting supervisor (the man who lights a 
V show) shall operate his own control. 

This I regard as essential. A picture has to be 
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painted with light while viewing the monitor 
(shown in Fig. 9b) an intimate and delicate 
action requiring the trained eye of an artist 
illuminating engineer. The closing of switches and 
movement of dimmers is, as with playing of an 
electric organ, merely incidental—a means to an 
end. It is fantastic to suppose that these subleties 
of light and shade can be conveyed via an inter- 
mediary. It is difficult enough—often taking 
several days for one production—when the 
comparative coarse lighting changes of the 
theatre are in question. There we have to adopt 
plotting for repetition by an electrician because 
we shall have to repeat the show for weeks, maybe 
for years. But a TV show is once for all, and the 
man who devised the lighting is the proper man to 
carry it out—direct contact with his medium is 
essential to any artist. If this is true now, it will 
apply even more so in the future for I am certain 
that television is bound to lead to the use of 
lighting as colour music—that long delayed fusion 
of music and light. 

This Society is the right and proper place for 
the lighting supervisors—men who represent a 
skill possessed hitherto by the few—the stage 
lighting eccentrics. Let us make sure that they 
become members. 


Mr. P. T. Canitt: Has Mr. Ackerman any 
knowledge, either from experience or from tests 
carried out, of the relative efficiency of the three 
light sources, tungsten, xenon and arc light 
relative to the image-orthicon tube ? I would like 
his opinion also, as to the practice of measuring 
luminaire divergencies. We normally measure 
these to one-tenth maximum beam C.P., whereas 
it might be preferable for television purposes to 
measure to one-third or a half of maximum beam 
C.P. Could he then let us know which is the best 
divergency in the horizontal and vertical planes 
for general television lighting (spots and floods)? 


Mr. DEREK PHILLIPS: I had assumed that this 
would be a highly technical subject about which 
architects like myself would have no comment to 
make, but the remarks of Mr. Bentham suggest 
that the subject could be broadened, and some of 
the remarks of Mr. Simpson touch upon a subject 
in which I am interested. I think it is important 
that the lighting artist should have arisen out of 
this sort of job, and as with stage lighting and 
theatre lighting generally I feel that the lighting 
artist has a tremendous fund of practical know- 
ledge of how the emotions of an audience can be 
stirred by lighting effects, of how mood and 
atmosphere may be conjured up, and what 
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contributes to an impression of season, time of 
day and locality. I wonder if the author or 
Mr. Simpson or Mr. Koplick could comment on 
the sort of way they have approached this subject, 
because I think by knowledge of this sort we might 
possibly gain interesting information on comfort 
conditions for normal buildings. 


Mr. A. G. PENNY § (written communication) : 
During a recent visit to Moscow I went to their 
Television Centre and had a look at the lighting 
equipment. There are two studios in use of 
roughly 2,000 and 2,500 sq. ft. respectively 
to which are attached five mobile and two fixed 
camera units—in the Bolshoi Theatre and 
Lenin Stadium respectively. Image-orthicon tubes 
are used in the studio which operate at a lighting 
intensity of around 30-100 f.c. (20-30 f.c. are used 
for rehearsals.) 

One studio is largely lighted by 5 ft. 80-watt 
fluorescent tubes mounted six at a time in simple 
reflectors. | A three-phase supply is fed into each 
fitting with two lamps on each phase. I counted 


22 units in the studio, which was also equipped 
with 24 tungsten spots of 1- and 2-kW. looking 
like copies of early Mole Richardson designs. 
So far as I could understand the fluorescent tube 
lighting was not popular, either with technicians 


or producers. The other studio, the older one, was 
lighted exclusively by tungsten with 1,000-watt 
G.L.S. lamps in mirror reflectors overhead and 
1- and 2-kW. Mole type spots on the floor. 1,500- 
watt pans of simple design were also in use. 

Of the two million sets in use in Russia one 
million are in Moscow, a city of 6,500,000 
people. Other centres of diffusion are Kalinin and 
Leningrad linked by cable and Stalinov by radio 
link. Future plans are on the usual scale, two 
more studios in 1958, 11 more in all. Building 
had already started on a new television tower 
which was to be 1,500 ft. tall. Picture quality as 
judged by sets in our hotel one to two miles from the 
transmitter was quite good but not outstanding. 
There are two alternative programmes described 
as “ Light”’ and ‘“‘ Heavy”’ but the main pre- 
occupation of the chief of the station seemed to 
be the problem of finding enough live material. As 
in other parts of the world old films appeared to 
be the all-too-frequent offering. 

THE AUTHOR (in reply): In reply to Mr. Koplick’s 
challenge in connection with electric hoist suspen- 
sions I think I should make one thing clear. It is 
true to say that in the early planning stages we 
did think of each of these hoists rigged with its 
complement of four luminaires. Thinking has 
changed since then and the hoists are being used 
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as a means for suspending luminaires and some- 
times for storing those not in use. They are not 
rigged with any fixed complement because one is 
faced in practice with the fact that whatever 
pattern of fittings is rigged, the lighting supervisor 
will want a different pattern. Electric hoists 
therefore serve as a flexible rigging system, 
providing readily accessible points for plugging in, 
and rapid alteration of the position of luminaires 
the number of which is determined solely by the 
probable requirements for the various types. 
Installation of this system of suspension is expected 
to repay its capital cost in less than five years in 
terms of reduced manpower. This does not take 
into account the very rapid programme “ turn 
round ”’ which is being achieved. 

I would like to thank Mr. Simpson for his 
comments and will try to go through the points 
raised in turn, The fact that the Riverside 
studios happen to be short of height is more a 
limitation of the building than of the hoist system. 
The lights take up about the top 4 or 5 ft. of the 
studio, which has anyway only a clearance of 
about 23 ft. It is generally realised that for some 
productions this is a limitation, but I do not 
think it is inherent in the hoist system. Any 
system must use some of the studio volume, and if 
more height is required higher studios must be 
built. But conflict between designers and lighting 
is likely to continue on this point for their require- 
ments are mutually incompatible. The producer 
and designer want the lighting mounted as high as 
possible to give them an unrestricted field of view. 
The lighting supervisor wishes to get his lights 
mounted as low as possible in order to get a 
satisfactory light pattern. 

There remains the question of the adjustment of 
lamps. There is no reason so far as I can see why 
electric hoists should not be used in a 45 ft. high 
studio assuming our cable manufacturers can make 
cables for that height. Lamps would still have to 
be finally adjusted and would still have to be used 
in most instances at heights of 12-14 ft. At th 
moment, the final adjustment of pan, tilt, an 
focus is done by an electrician from a pair o 
steps. There is work going on at the moment 01 
pole operation of lamps, i.e., the focusing, pannins 
and tilting of them by means of a pole, whic! 
would obviate the ubiquitous pair of steps, am 
effect a further reduction in light setting time. 

The question of camera lights is an interestin; 
one. Some thought has been given to this fron 
time to time and it should be brought up again 
but there are very real probiems from the point o 
view of control. To be effective you want thes 
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ghts switched on and off at the vision mixing 
anel, and you want the headlamp or eye light on 
nly when the camera is but the 
liftterent requirements for when the camera is in 
lose up or long shot present a difficult engineering 
wroblem, though I would not say it is insuperable. 


* on-shot,”’ 


I am not really competent to comment on 
ighting for music, but I expect all of us working 
n this sphere of activity are very conscious of the 
act that we are just on the threshold of the use of 
ight for television as we are on the threshold of 
he development of lighting equipment for tele- 
vision. Sound radio has been going for a long 
ime and I think the technique for sound radio 
s far more advanced than that for television. 

I would like to join issue with Mr. Simpson on 
‘soot and whitewash’”’ pictures. As he has 
indicated, a large percentage of commercial 
television receivers tend to give a milky-grey 
result when a picture with inadequate a.c. content 
is transmitted. While having every sympathy 
with his resentment at restrictive limitations on 
picture content, it is my view that until such time 
as the majority of viewers have receivers which 
do not have this defect, we, on the production side, 
should turn out pictures which are satisfactory 
for the majority of viewers. Fiddling with the 
camera controls although it may improve one shot 
will in general cause a degradation of the average 
picture quality. 

In reply to Mr. Cahill’s point, namely the 
relative efficiencies of tungsten, xenon and arc 
lighting, it is true to say that most television 
cameras are blue sensitive. Foot-candle readings 
do not give really true results, and the bluer 
sources such as xenon and arc lighting do have 
about a 50 per cent. advantage, in other words 
15 f.c. of tungsten is equivalent to 10 fic. 
ff xenon read on a_ colour corrected photo- 
meter. As far as the angle of flood of spotlights 
is concerned, the present agreed method of 
specifying the angle to one-tenth of maximum 
ntensity seems to me quite satisfactory. It does 
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not seem to me to matter how you specify, but as 
the international standard is down to one-tenth as 
long as we all agree what we are talking about 
there is no reason to change. I would however 
put in a plea for wider angle of flood for spotlights. 
For television the desirable maximum angle of 
flood is about 60 deg. and not all floodlights give 
this, particularly 2-kW. floodlights. Although it 
was once thought that an elliptical beam might be 
useful we have tried this out and come to the 
conclusion that a circular beam is what is wanted. 

I am in complete agreement with everything 
Mr. Bentham had to say on the role of the lighting 
supervisor and in particular that the I.E.S. is the 
correct forum for the lighting supervisor. I think 
as the I.E.S. is out to extend its membership, 
particularly with its 50th anniversary coming 
along, here is a fruitful field for expansion. , There 
is at present no adequate body for discussion of the 
subject of lighting technique, and I think this is 
the place for it. 

With regard to the question of fluorescent 
lighting being used in Holland, as raised by 
Mr. Stap, we do use fluorescent lighting, as I 
mentioned in the paper, in interview studios and 
small studios where we do not do drama produc- 
tions. The fitting described does sound an 
interesting design, but I think it has a disadvantage 
in that it cannot be plugged into any outlet. You 
have to have special fluorescent outlets, as 
opposed to tungsten outlets, and therefore there 
is a marked limitation in the overall design of 
your circuit selection and dimming systems. 

Mr. Derek Phillips drew attention to the fact 
that the designer of interior lighting installations 
might well have something to learn from the 
lighting supervisor with regard to techniques for 
the creation of mood with light. Studio lighting 
technique is not a subject on which I can speak 
with authority but this point does, I think, 
reinforce the argument that this Society has much 
to gain from bringing these men into its fold. 

Finally I would like to thank Mr. Penny for his 
very interesting written communication. 


Annual General Meeting 


Notice is hereby given that the Annual General Meeting of the Illuminating Engineering Society 
vill be held at the Winter Garden Pavilion, Eastbourne, Sussex, on Monday, the 12th day of May, 1958, 
‘'t 4.30 p.m., at which the following business will be brought before the meeting :— 
1. To receive the Report of the Council and the Accounts for the year ending 3lst December, 1957. 
2. To elect Officers and Members of the Council. 
3. To fix the remuneration of the Auditors. 


ol. 23 No.1 1958 





Report of the Council 


January Ist—December 31st, 1957 


In the Report of the Council for 1956 reference 
was made to the revision of the constitution and 
the possible change of name of the Society, matters 
which had occupied the attention of the Council 
for some time. At an Extraordinary General 
Meeting of the Society held on 26th March, 1957, 
resolutions concerning these matters were sub- 
mitted to a formal vote of members, as a result of 
which the revised Memorandum and Articles of 
Association and revised By-laws were adopted and 
it was decided that the name of the Society should 
remain unchanged. <A copy of the revised con- 
stitution was sent to all members during the year. 

The revised constitution brought into being the 
new class of Diploma Member for those who are 
technically qualified in the practice of lighting. 
The former Register of Lighting Engineers has 
ceased to exist and all members whose names were 
at that time included on the Register were given 
the opportunity to transfer to this new class ; 
where such members were also Fellows they were 
asked to decide whether they wished to be Fellows 
or Diploma Members. Those who were Fellows 
naturally wished to remain as such and all the 
remainder, with one exception, agreed to transfer 
to Diploma Membership. The list of members 
issued in September showed the membership in 
these two classes in addition to showing Honorary 
Members, Corporate Members, Students and 
Sustaining Members. 

On Ist January, 1957, the increased rates of 
annual subscription which had been approved at 
an Extraordinary General Meeting held in May, 
1956, came into operation. When proposing the 
new rates the Council had been aware that some 
loss of membership must inevitably occur, but the 
total loss during the year was rather less than had 
been expected and the income from subscriptions 
has, for the first time, exceeded £10,000. 

Though the income of the Society has been 
increased, expenditure has unfortunately also been 
greater and the need to increase membership 
remains an urgent matter. During the year the 
President, Dr. W. E. Harper, addressed a letter to 
all members inviting their personal co-operation in 
a long-term drive for new members, pointing out 
that the responsibility for obtaining new members 
must lie with individual members. As a result, 
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some new members have been obtained; the 
Council would, however, ask all members to give 
further thought to this matter as it feels that every 
member could think of at least one potential 
member. A brochure on the Society is available 
from the Secretary at headquarters or from the 
Honorary Secretaries of Centres and Groups, any 
of whom would be willing to send a copy to a 
prospective member. 

An important step taken by the Council during 
the year was the formation of a Technical Com- 
mittee. In the immediate pre-war years one of 
the most important committees of the Council was 
the Technical Committee which prepared and 
published reports on various subjects and initiated 
the studies which led to the I.E.S. Code. On the 
outbreak of war this committee, because of the 
urgency of the situation, was split up into several 
smaller committees to deal with specific problems 
and the main committee was never re-formed as 
such. Plans for re-forming the Technical Com- 
mittee were submitted by the General Purposes 
Committee and a committee under the chairman- 
ship of Mr. W. T. F. Souter was appointed. Details 
of the terms of reference of this committee and its 
work are given elsewhere in this report. 

At the annual dinner in London on 2nd April the 
principal guests were Mr. Richard Fort, M.P., 
Chairman of the Parliamentary and Scientific 
Committee, and Dr. H. W. Melville, Secretary of 
the Department of Scientific and Industrial 
Research. 

In 1959 the Society will celebrate its Golden 
Jubilee and during the year the Council has given 
much thought to the nature of the Jubilee 
celebrations. A Jubilee Committee under the 
chairmanship of Mr. A. G. Penny has been 
appointed and plans for the co-ordination of 
Jubilee activities in London and in the Centres 
are being drawn up. 

As mentioned in the Report for 1956, Council! 
was then considering a revised scheme of financia! 
allocation to Centres designed to give greater hel 
to the smaller Centres. During the year a scheme 
was approved to come into operation from Ist 
January, 1958. 

No nominations to the vacancies for officers and 
members of Council were received additional t< 


Trans. Illum. Eng. Soc. (London 





REPORT OF THE COUNCIL 


hose made by Council and circulated to members 

ind the following were therefore elected and took 

ffice in October :— 
President : 
Vice-Presidents : 


Mr. E. B. Sawyer. 

Mr. F. X. Algar, Mr. N. 
Boydell, Dr. R. G. Hopkin- 
son, Mr. J. S. McCulloch, 
Mr. C. C. Smith. 

Mr. W. Robinson. 

Mr. J. G. Holmes. 


Hon. Treasurer : 

Hon. Secretary : 

Hon. Editor of the 
Transactions : 

Ordinary Members 
of Council : 


Mr. H. Hewitt. 


Mr. A. E. Bird, Mr. C. Dykes 
Brown, Mr. J. B. Collins, 
Mr. P. H. Collins, Mr. A. E. 
Gaster, Mr. A. G. Penny, Mr. 
W. Imrie Smith, Mr. A. 
Wilcock. 

The following were appointed to represent their 
respective Centres on the Council for the Session 
1957-58 :— 

Bath and Bristol : Mr. R. H. Hill. Birmingham: 

Mr. G. E. Kemp. Cardiff: Mr. M. E. McCann. 

Edinburgh : Mr. W. J. Burland. Glasgow: Mr. 

W. K. Cumming. Gloucester and Cheltenham : 

Mr. R. V. Parsons. Leeds: Mr. J. K. Frisby. 

Leicester: Mr. A. Y. Johnson. Liverpool: Mr. 

W. B. Parkinson. Manchester: Mr. P. Corry. 

Newcastle: Mr. R. J. Fothergill. Nottingham : 

Mr. I. A. A. Macdonald. Sheffield : Mr. F. Smith. 

Transvaal; Mr. J. W. Barnard. 


General Purposes Committee 


The General Purposes Committee deals with 
questions of administration and general policy on 
behalf of the Council, to which it makes recom- 
mendations as required. All the activities of the 
Society, therefore, come within the purview of the 

ommittee which, during the year, has reviewed 
the structure of Council committees with a view to 
‘nsuring its adequacy to deal with Society activities 
ind to ensure the maximum liaison and the avoid- 
ince of duplication of effort between the various 
ommittees. Revised terms of reference have been 
igreed for all committees of Council. 

Arising out of the adoption of the revised con- 
titution, the committee, in collaboration with the 
*ellowship and Diploma Board, has drawn up 
egulations governing the award of the Society’s 
iploma in Lighting Engineering and election to 
iploma Membership, which were approved by the 
Council and published in the Transactions. 

For some time it has been felt that the appear- 
ence and design of much of the printed matter 


Vol. 23 No.1 1958 


issued or used by the Society was not of a very 
high standard. Mr. John Reid was therefore 
invited to consider the design of all Society printed 
matter and new designs for letter headings, 
certificates for Fellowship, Diploma Membership, 
etc., were submitted and were approved. For 
technical reasons there has been some delay in 
furnishing new certificates to those who were on 
the former Register of Lighting Engineers, but it 
is hoped that the new certificates will be available 
early in 1958. 

The committee has under consideration the 
future use of the Dow Legacy Fund. As recorded 
in the last Report of the Council, the use of the 
income from this fund to provide a prize for a 
competition did not prove as successful as had 
been hoped. One suggestion that is being con- 
sidered is the use of the fund as the basis of a 
larger fund which might be used to provide & more 
suitable headquarters for the Society, but the 
committee is not yet able to make any 
recommendations. 

The membership of the General Purposes 
Committee consists of the President, the immediate 
past-President, the Vice-Presidents and officers, 
and two representatives of the Centres; during 
the present session Mr. J. K. Frisby, of Leeds, and 
Mr. W. J. Burland, of Edinburgh, are the Centres’ 
representatives. 


Membership 


Although during the year many new applications 
for membership were received the total number of 
members at the end of the year showed a decrease 
of 160 due mainly, it is thought, to resignations 


resulting from the increased rates of annual 
subscription which came into effect at the begin- 
ning of the year. Details of membership at 31st 
December are given in the table. 

It was with great regret that Council noted the 
death of Sir John H. Parsons, an original member 
of the Society, President from 1921-1924, and an 
Honorary Member. As the doyen of ophthalmic 
surgeons Sir John had always taken the greatest 
interest in the Society and played an influential 
part in furthering research into lighting and vision, 
on the results of which much of the fundamental 
knowledge now available to lighting engineers is 
based. 

During the year the Membership Sub-Committee 
of the General Purposes Committee has developed 
its long-term plans for increasing membership and 
issued a revised brochure on the Society which 
has been very well received and has resulted in a 
greater interest in the Society. At the request of 
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Total Membership 


(As at December 31, 1957) 


Diploma 
Fellows 


London = 96 97 


Centres : 

Bath & Bristol 
Birmingham ... 
Cardiff 
Edinburgh 
Glasgow 
Gloucester & 

Cheltenham 

Leeds ... 
Leicester 
Liverpool 
Manchester 


no + 


-~ Ww 


Newcastle 
Nottingham 
Shefteld 
Transvaal 


oOonwm w 


Groups: 
N. Lancashire 
Stoke-on-Trent 
Swansea 
Teeside 


Overseas 


this sub-committee a list of members was issued in 
August. 

The co-operation of Centres has been sought to 
increase membership and each Centre has been 
asked to appoint its own membership committee. 
It is not expected that the work of any of these 
committees will result in an immediate increase in 
members; it is hoped, however, that the com- 
mittees will continually strive to bring the Society 
to the notice of those who are prospective members 
so that the membership will continue to increase 
in the future. In this respect the committees 
should always be critical of both their own work 
and that of their Centre and should therefore 
include within their deliberations any matter that 
affects the obtaining of new members or the 
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Members Members | Students Torat || 
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| Sustaining 
Members 


37 
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on oe | 
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retaining of existing ones. The development o! 
membership was discussed at the three meetings 
of the Centres Joint Committee held during the 
year. All Centres have a supply of copies of the 
brochure on the Society which it is hoped will be 
used to good effect. Brochures are also availab!e 
to any member who wishes to send a copy to a 
prospective member; Centres’ secretaries or the 
headquarters office would also be pleased to know 
of any individual to whom it is considered 4 
brochure should be sent. 

The letter sent to all members by the Presidert 
inviting their co-operation in increasing membe’- 
ship is mentioned elsewhere in this Report. The 
Membership Sub-Committee was disappointed i2 
the response by members to this letter as it fee's 
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‘hat the best means of approaching new members 
s through personal contact and that every member 
f the Society could do much to help in this way. 

At the invitation of the organisers, the Society 
iad a small stand at the Electrical Engineers 
‘xhibition in March. Bearing in mind that only 
imited funds were available for the furnishing of 
he stand and the Society’s relative inexperience 
n such forms of publicity, it was thought that the 
stand helped to bring the Society to the notice of a 
iarge number of people. 


Fellowship and Diploma Board 


The Fellowship and Diploma Board is responsible 
mn behalf of Council for considering and making 
ecommendations upon applications for Fellowship 
ind for the Society’s Diploma in Lighting Engineer- 
ing. The names of successful applicants for the 
latter are also submitted to the Council for election 
to Diploma Membership. During 1957 the election 
of two new Fellows (Mr. F. P. Bentham and 
Mr. John Reid) and 27 new Diploma Members 
were approved by the Council. The total number 
of Fellows and Diploma Members is given in the 
membership table. 


Awards Judging Committee 


The Awards Judging Committee recommended 
that the Leon Gaster Memorial Premium for 1957 
be awarded to Mr. M. W. Pierce and Mr. H. F. 
Stephenson for their paper entitled ‘‘ Open Space 


Lighting.’’ The award was made at the opening 
sessional meeting in October. 

No entries were received for the Silver Jubilee 
Commemoration Award during 1957. 

The membership of the committee responsible 
for making recommendations to the Council for 
1957 awards was: Dr. H. H. Ballin, Mr. G. E. V. 
Lambert, Mr. C. C. Smith, Mr. W. R. Stevens, 
Mr. C. R. Bicknell. Mr. J. M. Waldram. 


Technical Committee 

In the last Report of the Council it was men- 
tioned that proposals for the formation of a 
Technical Committee had been prepared by the 
General Purposes Committee for submission to the 
Council. These proposals were approved by the 
Council and a Technical Committee under the 
chairmanship of Mr. W. T. F. Souter was appointed 
‘arly in 1957 with the following terms of reference: 
fo initiate studies, to present reports and to 
repare technical publications as required by the 
‘ouncil; to collaborate with the N.I.C., B.S.L., 
).S.1.R. and other bodies; to deal with the 
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technical matters referred to the Society and to 
recommend to Council the Society’s representa- 
tives on B.S.I. and other technical committees. 

The membership of the committee, in addition 
to the chairman, Mr. Souter, is: Mr. N. Boydell, 
Mr. A. W. Gostt, Dr. W. E. Harper, Mr. J. G. 
Holmes, Dr. R. G. Hopkinson, Mr. W. E. Rawson- 
Bottom, Mr. W. Robinson, Mr. H. R. Ruff, 
Mr. E. B. Sawyer, Dr. J. W. Strange, Mr. D. L. 
Tabraham, Mr. J. M. Waldram, Mr. H. C. Weston, 
Mr. W. Imrie-Smith, Mr. A. Pott, Mr. A. H. Young, 
Mr. J. S. McCulloch, and Mr. P. Hartill. 

One of the main functions of the committee 
will be the presentation of information on lighting 
matters in a form in which it can be readily used 
by members, the industry, and users of lighting. 
For example there is, at present, a considerable 
time lag between the introduction of new methods 
of lighting design and their application by 
practising lighting engineers; this is- not neces- 
sarily the fault of either side but it is the intention 
that the Technical Committee should consider 
such matters as they become known and where 
desirable present such information, suitably 
interpreted if necessary, in a more practical form. 
The committee will also issue from time to time 
reports on special lighting applications. 

There is no intention of duplicating the work 
already done by other organisations. Indeed the 
membership of the committee has been arranged 
so that there is the closest liaison with other 
bodies concerned with lighting. The Society is, 
however, the lighting authority in Great Britain 
and it has considerable influence in other countries; 
one of the duties of the Society is to ensure that 
information on lighting is made available to those 
who require it. 

Much of the work of the committee will, from 
time to time, be published in the form of Technical 
Reports. Subjects now being studied by the 
committee on which reports will appear in due 
course include: Lighting Design Data, Lighting 
in Hazardous and Corrosive Situations, Area 
Floodlighting, and Design of the Visual Field. 
Some of these subjects represent long-term studies 
and it is not expected that reports on these will be 
published in the near future. 

The committee hopes to be able to make 
suggestions for subjects of research on lighting 
and allied subjects at universities and technical 
colleges ; such subjects would be of an academic 
nature which would not normally be undertaken 
by commercial or official laboratories. 

The work of the former Code Committee has 
now been taken over by the Technical Committee 
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and the Code Committee has been disbanded. 
Council places on record its appreciation of the 
most valuable work done by the Code Committee 
in the past which has done much to enhance the 
status and dignity of the Society. In particular 
the Council records its thanks to Mr. H. C. Weston, 
whose work on lighting codes is_ recognised 
internationally, who for many years was chairman 
of the Code Committee. 


Papers Committee 


The terms of reference of the Papers Committee 
are: (a) To receive and scrutinise all technical 
papers submitted to the Society for publication 
and, for such papers as the Committee may accept, 
to decide the appropriate method of presentation, 
e.g. by reading before a sessional or other meeting, 
and/or by printing in the Transactions or in such 
other form as the committee may deem desirable 
and the Council may approve. (b) To arrange for 
the presentation of papers or material for discussion 
to the Society in London and at Summer Meetings. 
(c) To consult and collaborate with the Hon. 
Fritor regarding production of the Society’s 
Transactions and to pass to him material approved 
in context for publication, subject to editorial 
correction and arrangement. (d) To arrange visits 
to places and installations of interest as considered 
desirable as part of the programme of activities in 
London. 

The membership of the committee at the end 
of the year was as follows :—Mr. W. R. Stevens 
(Chairman), Dr. H. H. Ballin, Mr. P. H. Collins, 
Mr. J. B. Collins, Mr. J. T. Grundy, Mr. J. B. 
Harris, Mr. G. C. Small, Mr. C. C. Smith, Mr. A. H. 
Young. 

In the last Report of the Council the importance 
of the quality of material presented to the Society 
and the need for the early receipt of manuscripts 
was emphasised. The Papers Committee has every 
intention of maintaining the high standard 
required for the acceptance of papers and has 
therefore adopted a rule not to include any paper 
in the printed programme until the manuscript 
has been received and refereed. Consequently 
the programme of London meetings for the 
present session was announced in two parts ; it is 
likely that this will become normal procedure until 
such time as there are sufficient offers of papers 
well in advance to permit the committee to make 
its selection in time to announce the full pro- 
gramme at the beginning of the session. Few such 
offers of papers are, however, received by the 
committee, which, too frequently, has to stimulate 
the preparation of papers. There would appear 
to be a great reluctance amongst members to 
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offer papers though the committee feels that thi; 
reluctance is usually based on the mistaken 
assumption that what is well known to a particular 
member is well known to members as a whole. 
The committee is of the opinion that there is . 
considerable amount of material which is well 
worth publication or discussion at a meeting 
which could be made available but which is 
withheld through what can only be described as 
mistaken modesty on the part of members. 

At the end of the 1957 volume of the Transaction; 
a summary of papers published during the last te: 
years was given. In addition to providing a usefu 
reference to, and incidentally a reminder of, th: 
considerable amount of valuable material which 
has been published during that period, this sum 
mary, with a little study, indicates the subjects 
which have not been dealt with in recent years 
and on which up-to-date papers could be prepared 

The 1957 volume of the Transactions was the 
last in the size which was adopted as an economy 
measure in 1943. In future, the Transactions will 
be published quarterly with a larger page size, on 
better paper, and with a more attractive covet 
design. In the last Report of the Council it was 
stated that the new page size would be the same 
as pre-war; on further consideration, however, 
it was decided that that size was not the most 
convenient, particularly with a view to accommo 
dation of bound volumes on bookshelves, and the 
new page size will therefore be 10” x 7}” which, 
though not a great deal larger than the old page 
size, will permit more scope in layout and present 
a very satisfactory appearance. 

An exacting and beneficial service is performed 
by the Honorary Editor of the Transactions, whos« 
responsibility it is to prepare papers for publication. 
The Society acknowledges with thanks the debt it 
owes to Mr. C. R. Bicknell, who relinquished this 
office in October after holding it for three years. 

The Society is also indebted to the Lighting 
Service Bureau for facilities for holding many 
meetings. Meetings were also held at the Roya! 
Institution, The Royal Society of Arts, and at the 
Federation of British Industries. 


Education Committee 


A number of matters concerning the educatio1 
and training of lighting engineers have been con 
sidered by the Education Committee during th 
year. 

Following the very successful series of lectures 
on architecture given by Mr. John Reid in th: 
previous year, arrangements were made with th 
co-operation of the Science Committee of the Roya 
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stitute of British Architects for a further series 

four weekly lectures to be given at the R.I.B.A. 

iring November. The lectures given were: “‘A 

view of present architectural trends "’ by H. T. 

idbury-Brown, “ School design ”’ by David Medd, 
‘ Modern building trends in offices and factories ”’ 
by John Bickerdike, and “‘ Planning the interior ; 
tie expression of current ideas and requirements ”’ 
by Bryan P. Westwood. A considerable amount of 
preparatory work was undertaken by the speakers 
and by the R.I.B.A. and the Education Committee. 
The response by members, however, was dis- 
appointing and the audiences were not as large as 
had been expected in view of the success of the 
first series of lectures. Many appreciative com- 
ments were received regarding the lectures and the 
Council records its thanks to the lecturers and to 
the R.I.B.A. for their co-operation. 

As mentioned in the last Report, consideration 
has been given by the committee to assistance to 
schools of architecture who wish to include some- 
thing on lighting in their courses. Early in the 
vear the Society was invited to collaborate with 
the York Institute of Architectural Study in con- 
nection with a week-end course on lighting for 
instructors from schools of architecture. The 


course was arranged on seminar lines with a number 
of speakers on different aspects of lighting ; Mr. C. 


Dykes Brown and Mr. A. Wilcock represented the 
Society. In view of this course, which it is under- 
stood was very successful, the proposals of the 
Education Committee for assistance to architec- 
tural schools have been deferred for the time 
being. 


The number of passes in the 1957 examinations 
held by the City and Guilds of London Institute 
again showed a slight increase over the previous 
year, there being 32 successes in the intermediate 
grade, and in the final examinations, 10 in papers 
| and 2, and 23 in papers 1 and 3. 

The view has been expressed to the committee 
that under the. present arrangements a lighting 
engineer might pass all the necessary technical 
examinations and qualify as a fully trained lighting 
engineer but still know little about the aesthetic 
side of lighting application or about the buildings 
which he is called upon in practice to light. The 
committee has therefore given some thought to a 
siggestion that the scope of the syllabus for the 
City and Guilds examinations should be broadened 
to include, in addition to the present technical 
requirements, some knowledge by candidates of 
a sthetics or architecture. Desirable as it may be 
that the requirements for the qualified engineer be 
e.tended in this way there are difficulties in 
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arranging it through the City and Guilds or London 
Institute. However, the committee is now con- 
sidering the syllabuses for the examinations as a 
whole, and in due course may be in a position to 
make some recommendation through the Society’s 
representative to the City and Guilds Advisory 
Committee on Illuminating Engineering, or to 
make alternative proposals. 

In addition to courses for lighting engineers the 
committee also has under consideration the 
extension of the teaching of lighting to appropriate 
students at universities and technical colleges. 
One of the optional subjects for the Part III 
examination of the Institution of Electrical 
Engineers is now “ Illumination Engineering.”’ 
The committee has offered its assistance to 
technical colleges where this subject may be taken ; 
the only course which has yet been arranged is at 
the Manchester College of Technology, where the 
Manchester Centre collaborated with the college 
and helped to provide not only assistance with the 
course but to find the necessary number of 
students to make the course a practical proposition. 
Suggestions for lectures on lighting have also been 
made to the electrical engineering department of 
Sheffield University. 

The limited number of available students has 
made it difficult to organise courses in illuminating 
engineering at technical colleges outside London, 
and where the necessary number of students has 
been forthcoming the teachers have not always 
been available. To help in this latter respect the 
committee, through one of its members, Dr. C. A. 
Padgham, has prepared some notes on lectures 
which have been given to cover the City and 
Guilds Intermediate syllabus ; the committee feels 
that if the Centres could find from amongst their 
members the necessary lecturers on lighting 
matters the technical colleges would no doubt be 
willing, assuming the necessary number of students 
is available, to arrange for teachers on their staffs 
to give the lectures on the more fundamental 
subjects. 

Other matters which have received the attention 
of the committee during the year include the 
arrangements for a one-day conference on indus- 
trial lighting for factory managers and engineers, 
which is to be held on Ist April, 1958. 


The chairman of the Education Committee 
during the year was Mr. C. Dykes Brown, and the 
following were members at the end of the year: 
Mr. A. D. S. Atkinson, Mr. N. Boydell, Mr. A. G. 
Higgins, Dr. C. A. Padgham, Mr. W. E. Rawson- 
Bottom, Mr. J. Reid, Mr. J. F. Stanley, Mr. W. 
J. P. Watson. 
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Centres and Groups 


During the year three meetings of the Centres’ 
Joint Committee were held, which may be taken 
as indicative of the greater degree of collaboration 
not only between Centres and headquarters but 
between individual Centres. One of the meetings 
was held in London, one in Leeds, and one in 
Birmingham ; at each meeting most Centres were 
represented and there was useful discussion on a 
number of important matters, including the 
revised constitution, development of membership, 
Centres’ finance, technical activities, programmes 
of meetings, and proposed activities in connection 
with the forthcoming Jubilee of the Society 
in 1959. 

The comparatively small attendance of members 
at some meetings is still a matter of concern to 
Centre and Group committees. Attendance at 
meetings is not, however, restricted to members, 
and a large proportion of audiences is frequently 
made up by visitors. It is right and proper that 
visitors should be invited to Society meetings as 
this is one means by which the work of the Society 
may become better known, and people who have 
an interest in lighting matters can become 
interested in the Society. Such visitors will, 
however, form their opinion of the Society largely 
upon the general conduct of the meetings they 
attend and the apparent support the meetings 
receive from existing members. It is felt that 
even greater attention than in the past must be 
given by Centre and Group committees to all 
matters connected with their meetings so that not 
only do existing members look forward to meetings 
but visitors are suitably impressed by the status 
and dignity of the Society. 

A noteworthy achievement of the Manchester 
Centre was a conference 'and exhibition on domestic 
lighting held in Manchester from February 19th 
to 22nd at the Electricity Service Centre in the 
Town Hall Extension in Manchester. With the 
co-operation of Sustaining Members an interesting 
display of domestic lighting equipment was 
arranged which was visited by over 5,000 people 
in the four days. The exhibition was so successful 
that at the request of the North Western Electricity 
Board it was kept open for a further week. Con- 
current with the exhibition a series of lectures was 
given by Mr. T. O. Freeth, Mr. E. Smith, Mr. D. 
W. Durrant, and Mr. T. Hargreaves ; some 1,200 
people attended the eight lectures which were 
given. The Council expresses its appreciation to 
the Sustaining Members who supported this 
venture and to the North Western Electricity 
Board for the excellent facilities and help given 
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to the Manchester Centre. It also congratulate 
the Manchester Centre on its enterprise. 


Following the successful week-end meetin; 
arranged jointly by the Edinburgh, Glasgow an 
Newcastle Centres at Peebles two years ago, « 
similar meeting was arranged by the same Centre 
in May. Papers were given by Mr. L. C. Kalfi 
of Holland, and by Mr. D. W. Durrant. Ther 
was a very good attendance at the meeting an 
the Council is pleased to record its congratulation 
to the Centres concerned on the success of thei: 
efforts. 

At 3lst December, 1957, the chairmen anc 
honorary secretaries of the respective Centres an 
Groups were as follows : 


Chairman 

Bath and Bristol: R. H. Hill 
Birmingham : G. E. Kemp B. J. McCarthy 
Cardiff : M. E. McCann’ E.C.B. Morgan 
Edinburgh : W. J. Burland C. Couper 
Glasgow : W.K. Cumming A. M. Rankin 
Gloucester and 

Cheltenham : 
Leeds : 
Leicester : 
Liverpool : 
Manchester : 
Newcastle upon 

Tyne : 
Nottingham : 
Sheffield : 
Transvaal : 
Stoke-on-Trent : 
North 
Lancashire : 
Swansea : 
Tees-side : 


Hon. Secretary 
T. O. Pettit 


R. V. Parsons’ F. J. Chappell 
J. K. Frisby Kk. J. Goddard 
A. Y. Johnson . E. Bird 

W. B. Parkinson N. Blackman 

P. Corry E. Axon 


\g 


I.A.A. Macdonald 
F. Smith 
J. W. Barnard 


. C. Small 
.G. R. Taylor 
. L. Salmond 


A 
N 
R, J. Fothergill R. P. Wingate 
G 
E 
J 


D. C. Harris . P. Oliver 


J 

S. Mountain H. Sutcliffe 
D. B. Francis S. G. Gorman 
D. Bradshaw P. Rose 


Finance 


The increased income resulting from the raising 
of subscriptions has proved no more than enoug) 
to meet rising costs during the year. It has to be 
remembered, however, that the Society is con- 
stantly improving its service to members, particu- 
larly as regards the quality of the Transactions 
which are now being issued in the larger size an: 
in a more attractive format. 

The need for an increase in Society membershi» 
is as great as ever, not only to enable the Societ / 
to maintain its present service to members bvt 
also to provide finance for future extensions of it; 
activities such as now envisaged. It is hoped that 
the drive for increased membership will receive th’ 
active support of all members of the Society. 
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Conclusion 


As will be appreciated from the Report, a great 
many administrative problems have been dealt 
with which have inevitably placed additional 
burdens on the office staff. The fact that the 


normal Society activities have not suffered is 1 
tribute to Mr. Cole and his staff; the officers ani 
members of Council thank them most sincerely. 


FE. B. Sawyer, President. 
J. G. Hotmes, Hon. Secretary 


Appendix 1 
I.E.S. Representatives on Outside Committees 


NATIONAL ILLUMINATION COMMITTEE 


CouNCIL FOR CODES OF PRACTICE 
Codes of Practice Committee for Buildings 


Codes of Practice Committee for Electrical Engineering 


PARLIAMENTARY AND SCIENTIFIC COMMITTEE 


City AND GUILDs OF LONDON INSTITUTE ADVISORY CoMMITTEE ON TLLumin ATING 


ENGINEERING ... 
CoMMITTEES OF THE BRITISH ‘STANDARDS INSTITUTION : 

Aircraft Lamps and Lampholders : 

British National Committee of the I.E. c. “a 

Cinematograph Industry Standards Committee 

Cinematograph Electrical Equipment 

Cinema Studio Lighting, Lamps and Fittings 
Cinematograph Carbon-Arc Equipment 


Auditorium and Safety Lighting for Cinemas and Theatres 


Safety Signs for Cinemas and Theatres 
Stage Electrical Accessories . 
Code of Practice Committee on Street Lighting 
Low Pressure Gas Mantles 
Metal Windows ___.. 
Illumination Industry Standard Committee 


Nomenclature for Illumination 
Lighting Fittings 
Diffusing Materials ‘ ae 
Fittings for Double- -capped Tubular Lamps PD 
Watertight Electric Light Fittings a 
Electric Lamps ne 
Electric Lamps for Nav igation ‘Purposes 
Tungsten Filament Lamps 
Discharge Lamps 
Electric Signs 
Ultra-Violet Light .. 
Co-ordinating of Colours for Signal Purposes 
Colour Terminology 
Photographic Electronic Flash Equipment 
Construction of Road Traffic Signs : sea 
Photographic Industry Standards Committee ... 
Protection Against Injurious Radiation .. a 
Tail Lights and Reflex Reflectors for Vehicles ... 


G. F. Cole, E. C. Lennox, J. ©. 
Holmes, L. H. McDermott, 
J. M. Waldram 

G. F. Cole 

J. G. Holmes 

W. R. Stevens 

J. G. Holmes 


W. R. Stevens 


A. G. Penny 

N. Aldington 

. C. Weston 

S. S. Beggs 

S. S. Beggs 

.S. Hawkins 

. Beggs 

5. Beggs 

. Faraday 

rroud, J. M. Waldram 
.C. Smith 

G. F. Cole 

J. M. Waldram, J. G. Holmes, 
L. H. McDermott, G. F. Cole, 
E. C. Lennox 

W. Robinson, G. F. Cole 
W. T. F. Souter, A. W. Jervis 
J. W. T. Walsh 

V. F. Beuttell 

G. W. S. Levey 

W. T. F. Souter 

A. G. Penny 

A. G. Penny 

A. G. Penny 

E. F. Martin 

A. G. Penny 

J. G. Holmes 

G. T. Winch 

H. W. Cumming 

F. C. Smith 

A. W. Gostt 

H. C. Weston 

H. F. Stephenson 


ae 
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Appendix 2 
Sustaining Members 


A.E.I. Lamp & LicutinG Co. Ltp. 

Crown House, Aldwych, W.C.2. 
AIKMAN, J., & Co. 

la, Hill Street, Edinburgh. 
ALADDIN LIGHTING LTD. 

P.O. Box 3491, Johannesburg, South Africa. 
ALLOM BROTHERS LTD. 

Lombard Road, Merton, London, 
Arrow PL astics Ltp. 

Arrow Works, Portsmouth Road, Thames Ditton, 

Surrey. 


S.W.19. 
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ATLAs LIGHTING LTD. 
233, Shaftesbury Avenue, London, W.C.2. 


AuRorRA Lamps Ltp. 
Old Kilpatrick, Glasgow. 


Bartow & YounG Ltp. 
55, Catherine Place, London, S.W.1. 


Beap_e, T., & Co. Lrp. 
3-5, Castle Street, Hull, Yorks. 


BENJAMIN ELEctTRIC LTD. 
Brantwood Works, Tariff Road, Tottenham, N.17. 
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3 MINGHAM, City oF, Epucation Dept. 
ouncil House, Margaret Street, Birmingham. 
LTON CORPORATION LIGHTING DEPT. 
larsden Road, Bolton, Lancs. 
’ ¢ British ELECTRICAL DEVELOPMENT ASSOCIATION 
‘, Savoy Hill, Strand, London, W.C.2. 
& British GENERAL E.vectric Co. (Pry.) Lrp. 
‘lagnet House, Corner Loveday and Anderson Street, 
Johannesburg, South Africa. 
iTIsH LuMA CO-OPERATIVE ELEcTRIC LAMP SOCIETY 
Ltp. 
lardgate Road, Glasgow, S.W.1. 
iTISH OPTICAL ASSOCIATION 
‘5, Brook Street, London, W.1. 
TisH THOMSON-HovustTon Co. (S.A.) (Pty.) Ltp. 
’.O. Box 7755, Johannesburg, S.A. 
‘TWRIGHT, J. T., & Sons Ltp. 
(95, St. Vincent Street, Glasgow, C.2. 
“}NTRAL ELEcTRICITY AUTHORITY 
entral Electricity House, Great 
W.1. 
CHANCE Bros. & Co. Lip. 
‘lass Works, Smethwick, Birmingham. 
Tie CINEMATOGRAPH EXHIBITORS’ ASSOCIATION OF 
GREAT BRITAIN AND IRELAND 
164, Shaftesbury Avenue, London, W.C.2. 
CLAUDE Ngron Licuts OF NEW ZEALAND LTD. 
/1, Hobson Street, Auckland, C.1, New Zealand. 
Cieac, E. & Son Lrp. 
Shore Mills, Littleborough, Lancs. 
CoURTNEY, Pope (ELEctTRIcAL) Ltp. 
Amburst Park Works, Tottenham, N.15. 
CxOMPTON PARKINSON LTD. 
Crompton House, Aldwych, London, W.C.2. 
CrosSLAND, R. & A. G., Lip. 
Cartbridge Lane, Walsall, Staffs. 
CrysELco Ltp. 
231-2, Strand, London, W.C.2. 
Davipson & Co. Ltp., GEORGE 
Teams Glass Works, Gateshead-on-Tyne 8. 
Davies & Co. Lrp., HuBERT 
P.O. Box 1386, Johannesburg, South Africa. 
DocKER Bros. 
Rotton Park Street, Ladywood, Birmingham 16. 
Dominec (Pty.) Lrp. 
P.O. Box 3269, Johannesburg, South Africa. 
DoRMAN & SMitH Ltp. 
Ordsal Electrical Works, Manchester 5. 
Downes & Davies Ltp. 
!-9, Stanley Street, Liverpool 1. 
E\STERN ELsectricity BoarD 
Whersted, Ipswich, Suffolk. 
E,sTeERN Gas BoarRD 
\bbey Gardens, Westminster, London, S.W.1. 
E.st MrpLanps ELrctricity BoarD 
\lapperley Hall, Nottingham. 
EDINBURGH, CORPORATION OF THE CITY AND ROYAL 
BURGH OF 
‘ity Chambers, Edinburgh 1. 
E. munpsons Exrectric Co. Ltp. 
‘40-250 Ferndale Road, London, S.W.9. 
E.s.S. Co. Lap. 
0-12 Trafalgar Street, Newcastle-on-Tyne 1. 
E. co-Ensicn Evectric Ltp. 
‘reston House, 45 Essex Street, Strand, W.C.2. 
kr <cTRICAL COMPONENTS LTD. 
omponents House, Ludgate Hill and Lionel Street, 
Birmingham 3. 
Ei :ctric Lamp Inpustry COUNCIL 
5, Bedford Square, London, W.C.1. 
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Portland Street, 


ELectric STREET LIGHTING APPARATUS Co. LTD. 
The Foundry, Canterbury, Kent. 
Ext.tison Ltp., GEORGE 
Wellhead Lane Works, Perry Barr, Birmingham 22b. 
ENGINEERING & LIGHTING EguIPMENT Co. LTD. 
Sphere Works, St. Albans, Herts. 
ENGINEERING SERVICE INSTALLATIONS LTD. 
258, Gray's Inn Road, London, W.C.1. 
Ertnoip Lrp. 
96, Piccadilly, London, W.1. 
Evans ELECTROSELENIUM LTD. 
Potter Street, Harlow, Essex. 
Ever Reapy Co. (GREAT Britain) Ltp. 
Hercules Place, London, N.7. 
FaLKs ELectricaL Suppwigs (S.A.) (Pry.) Ltp. 
17, Heidelburg Road, Village Main, P.O. Box 3068, 
Johannesburg, South Africa. 
FALK STADELMANN & Co. LtpD. 
91, Farringdon Road, London, E.C.1. 
Fietp & Son, Ltp., H. W. 
Cable W: orks, Station Road, Harold Wood, E ase x. 
FosTER ELECTRICAL SUPPLIES LTD. 
Morden Road, S. Wimbledon, London, $.W 19. 
FRENCH Ltp., B. 
Mill Lane, Kidderminster, Worcs. 
FULFORD Brown Bros. (1929) Lrp. 
Crystex Works, Regent Parade, Birmingham 1. 
Gas CoUNCIL 
Gas Industry House, 1, 
S.W.1. 
GENERAL E cectric Co. Ltp. 
Magnet House, Kingsway, London, W.C.2. 
GIRDLESTONE & Co. LTD. 
23, Davies Street, London, W.1. 
Grant & Sons Ltp., DonaLp 
St. James’s Place, Edinburgh 1. 
Hattwoop & Ackroyp LtTp. 
Beacon Works, Morley, Nr. Leeds. 
Heywoop & Co. Lrtp., S. H. 
2, North Parade, Parsonage, Manchester 3. 
Heyes & Co. Ltp. 
Water Heyes Electrical Works, Wigan, Lancs. 
Hirst IBBETSEN & TAYLOR LTD. 
47-53, Chapel Street, Salford 3. 
Hivac Ltp. 
Stonefield Way, Victoria Road, South Ruislip, Middx. 
Ho.ttanp House Exvectricat Co. Ltp. 
221, St. Vincent Street, Glasgow, C.2. 
HOLOPHANE Ltp. 
Elverton Street, Vincent Square, London, S.W.1. 
Hume Atkins & Co. Ltp. 
New Icknield Way, Letchworth, Herts. 
IMPERIAL CHEMICAL INDUSTRIES LTD. (Metals Division) 
Kynoch Works, Witton, Birmingham 6. 
IMPERIAL CHEMICAL INDUSTRIES LTD. (Paints Division) 
Wexham Road, Slough, Bucks. 
IMPERIAL CHEMICAL INDUSTRIES LTD. 
Division) 
Black Fan Road, Welwyn Garden City, 
INDUCTIVE APPLIANCES LTD. 
St. Nicholas Street, Newcastle upon Tyne 1. 
Jopiinc & Co. Ltp., J. A. 
Wear Glass Works, Sunderland. 
JORGENSEN (1956) (Pry.) Ltp., A. G. 
1, Long Street, Booysens, Johannesburg, South 
Africa. 
Kicpatrick & Son, LtD., JAMES 
Kelvin House, River Cart Walk, Paisley. 


Grosvenor Place, London, 


(Plastics 


Herts. 
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IKKNIGHTSHADES, Ltp. 
Silverhill Works, Theaklen Drive, St. Leonard’s-on- 
Sea. 
LANCASHIRE DyYNAMO ELECTRONIC PRopuctTs LTD. 
B.E.P. Works, Rugeley, Staffs. 
LeEDs EDUCATION COMMITTEE 
Education Offices, Calverley Street, Leeds 1. 
Linouite, LTD. 
Mill Works, Malmesbury, Wilts. 
LitTLEWoopDs Poo ts Ltp. 
Central Maintenance Dept., Cases Street, Liverpool 1. 
LIVERPOOL, CORPORATION OF 
Town Clerk’s Office, Municipal Buildings, Liverpool 2. 
Lonpon ELEctTRIcITy BoAaRD 
46-7, New Broad Street, London, E.C.2. 
Lucas Ltp., JOSEPH 
Great King Street, Birmingham. 
LuxrRaM ELEctTrIc Ltp. 
72, Great Eastern Street, London, E.C.2. 
MarrYAT & PraceE LtpD. 
40, Hatton Garden, London, E.C.1. 
MERCHANT ADVENTURERS LTD. 
43, Portland Road, London, W.11. 
MERSEYSIDE & N. WaLEs ELEctTRicity BOARD 
Electricity House, Love Lane, Pall Mall, Liverpool. 
METALLIC SEAMLESS TUBE Co. LTD. 
Ludgate Hill, Birmingham 3. 
METROPOLITAN-VICKERS SOUTH AFRICA (Pty.) LTD. 
Maritime House, Loveday Street, P.O. Box 3633, 
Johannesburg, South Africa. 
MIDLAND ELEctTRIc INSTALLATION Co. 
Cyprus Works, Upper Villiers Street, Wolverhampton 
MIDLANDS ELECTRICITY BOARD 
Headquarters, Mucklow Hill, Halesowen, Worcs. 
MorRGAN CRUCIBLE Co. Ltp. 
Battersea Church Road, S.W.11. 
MortTimMER, GALL & Co. Lrtp. 
115-117, Cannon Street, London, E.C.4. 
NEON FLUORESCENT (S.A.) (Pry.), Lrp. 
P.O. Box 9101, Johannesburg, South Africa. 
NETTLE ACCESSORIES LTD. 
Harper Road, Wythenshawe, Manchester 22. 
New Era LIGHTING INDUusTRIEsS (Pty.) Ltp. 
127, Anderson Street, Johannesburg, South Africa. 
Newey & Eyre Ltp. 
18, Newhall Hill, Birmingham. 
North EASTERN ELECTRICITY BOARD 
Carliol House, Newcastle upon Tyne 1. 
NorTH WESTERN ELECTRICITY BOARD 
Cheetwood Road, Manchester. 
OLDHAM CORPORATION SURVEYORS 
COMMITTEE 
Lighting Dept., Gas Street, Oldham, Lancs. 
OLDHAM & SON LTD. 
Denton, Manchester. 
Puitips (Pry.) Lp. S.A. 
Upper Railway Road, Cor. Herb Street, 
Doornfontein, P.O. Box 7703, South Africa. 
Puitips ELEcTRICAL LTD. 
Century House, Shaftesbury Avenue, London, W.C.2. 
PripDE, Ltp., F. H. 
Clapham High Street, London, S.W.4. 
PROGRESS ELECTRIC FitT1ING Co. (Pty.) Ltp. 
P.O. Box 7307, Johannesburg, South Africa. 
PRUDENTIAL ASSURANCE Co. LTD. 
142, Holborn Bars, London, E.C.1. 
REED & Co. Ltp., ALBERT E. 
105, Piccadilly, London, W.1. 
Revo ELectric Ltp. 
Brittania Works, Tividale, Tipton, Staffs. 
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REYNOLDs (ELrEc. Factors) Ltp., FRED 
230, Wellington Street, Leeds 1. 
Ritey & Son (ELECTRICAL) Ltp., JOHN 
281-283, Attercliffe Common, Sheffield 9. 
Rivuin Ltp., J. 
16-17, Brunswick Street, Leeds. 
Rosinson, Kinc & BRITISH CHALLENGE GLAZING Co 
Lip. 
Marshgate Lane, London, E.15. 
RoGers (Ptry.) Lrp., G. S. 
P.O. Box 2044, Durban, South Africa. 
ROWLANDS ELECTRICAL ACCESSORIES LTD. 
157, Hockley Hill, Birmingham 18. 
SATCHWELL & GitTINGs LTD. 
Tantarra Electrical Works, Walsall, Staffs. 
Scott & Co. Ltp., JAMES 
175, St. Vincent Street, Glasgow, C.2. 
SIEMENS BrotHers BritisH (Pty.) Ltp. 
20, Simmonds Street South, P.O. Box 7404, 
Johannesburg, South Africa. 
SIEMENS EDISON SWAN LTD. 
38-39, Upper Thames Street, London, E.C.4. 
S1GN COMPONENTS LTD. 
121-3, Camden High Street, London, N.W.1. 
SIMPLEX ELeEctric Co. Ltp. 
Broadwell, Oldbury, Birmingham. 
SrmpceEx Exectric Co. (S.A.) (Pry.) Lrp. 
P.O. Box 751 Springs, Hassett Road, Nufheld Springs, § 
South Africa 
S.L.R. ELectric Ltn. 
Welbeck Works, Welbeck Road, 
Middx. 
S. M. D. MANUFACTURING Co. (PTy.)} LTD. 
P.O. Box 10013, Johannesburg, South Africa 
SmitH & Co. Ltp., WM. ALLAN 
East Silvermills, Edinburgh 4. 
SmitH & Co. (ELECTRICAL ENGINEERS) Ltp., W. H 
12, York Street, Manchester 2. 
HERMAN SMITH SMITHLITE LTD. 
Empire Works, Dudley, Worcs. 
SNEATH Ltp., J. G. 
Wallwood Street, London, E.14. 
SouTH EASTERN ELECTRICITY BOARD 
10, Queen’s Gardens, Hove 3, Sussex. 
SouTH OF SCOTLAND ELEcTRIcITY BOARD, 
P.O. Box 173, 351, Sauchiehall Street, Glasgow, C.2 
SouTH WaLeEs ELEctrRiciIty Boarpb, 
St. Mellons, Cardiff. 
SouTH WESTERN ELECTRICITY BOARD, 
Electricity House, Colston Avenue, Bristol. 
SOUTHERN ELECTRICITY BOARD 
Southern Electricity House, 
Maidenhead. 
STELLA Lamp Co., Ltp. 
158-160, Shaftesbury Avenue, London, W.C.2. 
Stone & Co. (CARDIFF) Ltp., W. H. 
16-17, Hill’s Terrace, Cardiff. 
STRAND ELectric & ENGINEERING Co. LTD. 
24, Floral Street, London, W.C.2. 
STRETFORD, BOROUGH OF 
Town Hall, Talbot Road, Stretford, Lancs. 
STRONG ELEcTrRIC CORPORATION (GREAT BRITAIN) L1D. 
Newbourne Works, Whyteleafe, Surrey. 
SUPERCONCRETE Pipes (S.A.) Ltp. 
P.O. Box 92, Roodeport, Transvaal, South Africa 
THERMO-PLastics Ltp. 
Luton Road Works,| Dunstable, Beds. 
THORN ELeEctRicaL Inpustrigs (S.A.) (Pty.) Ltp. 
P.O. Box 75, Industria, Johannesburg, South Afri-a 
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| 40RPE Ltp., F. W. 
Thorlux Works, Welby 
Birmingham 28. 
OUGHTON & YounG, LTD. 
Imperial Court, Knightsbridge, S.W.3. 
CKER & EDGAR (TEEANEE LTD.) 
Berkeley Works, Berkeley Road, London, N.W.1. 
rity’s Lrp. 
Plume & Victoria Works, Aston, Birmingham 6. 
\\ALSALL Conpuits Ltp. 
Excelsior Works, West Bromwich, Staffs. 
\WaLton (ELECTRICAL) Ltp., J. 
333, Chapel Street, Salford, Lancs. 


Road, Hall Green, 


WARDLE ENGINEERING Co. LTD. 

Old Trafford, Manchester. 
WEBBER & Co. Ltp., J. M. 

244, Tottenham Court Road, London, W.1. 
WHITWoRTH ELectric Lamp Co. Ltp. 

6-12, Gorleston Street, London, W.14. 
WOKINGHAM PLastics LTD. 

Denton Road, Wokingham, Berks. 
WRIGHT (ELECTRICAL) Ltp., A. J. 

67-69, Victoria Street, Liverpool 1. 
YORKSHIRE ELECTRICITY BOARD 

Wetherby Road, Scarcroft, Thorner, Leeds. 
Z Evectric Lamp & SuppLies Co. Ltp. 

21, Newman Street, London, W.1. 


Papers for the Transactions 


Members of the Society are asked by Council 
not to ignore the ‘‘ Recommendations to Authors ”’ 
printed below. These Recommendations are not 
intended only for ‘‘ the other fellow.” 

Che papers and talks given at the Society’s 
Sessional Meetings and at the meetings of Centres 
and Groups include many by well-established 
authors. These are members whose work is such 
(for example, research and development) that they 
are frequently concerned with new problems of 
wide interest. Naturally the names of such 
members of the Society are found frequently in 
our Transactions, but we are most anxious to 
ensure that they are not the only names. 

If it is true that every man could write one novel 
based on his own life, it is equally true that every 
member of the Society could write one contribu- 
tion to the Transactions. Each of us has special 
knowledge of some aspect of the subject and, more 
often than we think, others would like to hear 
what we have to say. The summary of papers for 
the last ten years, published in December, 1957, 
will give an indication of the wide range of subjects 
of interest to members, and may stimulate ideas 
for new material. 

[he contribution need not be long. So much 
technical matter is published that brevity is more 
than ever to be commended : if you can write all 

it is necessary in 300 words, you are more likely 

be read than if you write 3,000. 

Papers do not have to be delivered at public 

lsetings. Many topics do not lend themselves 
a spoken presentation and there is always 
m in the Transactions for good written contri- 
‘tions. The Papers Committee is always ready 
advise a prospective author on the most suitable 
m of presentation. 
Please remember that the activity and usefulness 
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of the Society is demonstrated by the papers it 
publishes, If there is not sufficient material of a 
high standard the Society should cease to exist. 
Council, therefore, earnestly requests each indivi- 
dual member to consider carefully what contribu- 
tion he can make. 


Recommendations to Authors 
of Papers 


(1) Nature of Papers 


The Society offers facilities for the reading and 
publishing of original papers on matters relating 
to the general advancement of illuminating 
engineering and the utilisation of natural and 
artificial light. Review papers are also acceptable. 

The following notes are given for the guidance of 
authors, for by following them they can greatly 
assist the Papers Committee, the Referees, the 
Editor and the Secretary. Authors should refer 
to recent issues of the Transactions for guidance in 
style. 


(2) Procedure for Submission of Papers 

Any person contemplating the submission of a 
paper for presentation at a meeting should submit 
a summary, of about 500 words, to the Secretary 
who will refer it to the Papers Committee for 
consideration. The Committee will then indicate 
to the author whether they wish him to proceed 
with his paper and, if so, will agree with the author 
a firm date for the submission of the completed 
manuscript. This date will be not less than 
four months before the date of the meeting at 
which the paper, if accepted, is to be presented. 
On receipt of the manuscript it will be scrutinised 
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by referees appointed by the Papers Committee 
who will report on its suitability for presentation 
and publication and may suggest modifications 
which will be referred to the author for revision 
of the manuscript. The revised manuscript will 
then be passed to the Editor of the Transactions. 

It is strongly emphasised that the presentation of 
the paper on the announced date is contingent on the 
receipt of the completed manuscript on the agreed 
date (i.e. not less than four months before the presenta- 
tion date). Where the manuscript is not delivered 
by the agreed date the meeting announced for its 
presentation may be cancelled or another paper 
substituted. In such an event the presentation or 
publication of the paper may be postponed until a 
later meeting, or may have to be abandoned. 

Papers for publication may be submitted at 
any time. 


(3) Length of Papers 

Papers should be written for publication and 
should be as concise as possible. Their length 
should not be more than 5,000 words ; this may be 
exceeded only where very detailed treatment of 
the subject is necessary. Authors exceeding these 
limits may be asked to reduce the length of their 
papers. 

(4) Preparation of Manuscripts 

(4.1) Typing 

Manuscripts must be typed in double spacing 
on one side of the paper only. Three copies 
should be submitted. Mathematical expressions 
should be inserted very clearly by hand. Good 
margins (about 1} in.) should be left at top, sides 
and bottom of each page. Tables should be typed 


on separate sheets. Headings should not be 
underlined. 


(4.2) Title and Headings 

These should be specific and brief. Authors 
should refer to recent issues of the Transactions 
for style and layout. Only three types of headings 
are used: bold centred; bold shoulder (i.e. to 
the left of the page) and italic shoulder. If 
headings are numbered they should follow the 
style (1), (1.1) and (1.1.1) respectively. 


(4.3) References 


These are given in the form of numbers in the 
text referring to a list at the end of the paper. 
References should be given in the following order:— 

author, publication, volume No., page No. 
(year). e.g., Smith, ‘A. B., Trans. Illum. 
Eng. Soc. (London), 15, 401 (1950). 


(4.4) Tables 


Tables should be numbered in sequence anj 
each should be typed on a separate sheet. Each 
should have a heading stating briefly the nature 
of the information given in the table. Units 
should be given at the head of the columns to 
which they refer. 


(4.5) Illustrations 


These should be kept toa minimum. If possible J 
all photographs should be the same size. Figure 
numbers and captions must be clearly written on} 
the reverse of the illustrations. The approximate 
position of each illustration should be indicated 
in the text ; a list of captions should be attached 
to the manuscript. 

Untidy and badly-lettered line drawings can J 
spoil a paper. Drawings must be on large scale | 
(1} to 3 times the reproduced size) in black ink on J 
white board or blue tracing cloth; graph paper | 
should not be used and very fine lines should be} 
avoided. Lettering must be neat and must be/ 
sufficiently large to stand reduction in size onj 
reproduction. (Authors are recommended to 
see recent issues for guidance in the ultimate 
size in lettering ; if in doubt lettering should be 
inserted in pencil and the Secretary consulted). } 
Lettering must be neat. Free-hand lettering 
requires great skill and in general is unsuitable ;} 
stencilled lettering is preferred. 

Duplicate prints or copies of illustrations should J 
be supplied with the copies of the manuscript soj 
that the originals need not be handled until} 
blocks are made. ; 


(4.6) Nomenclature and Symbols 


Authors should use standard terms and symbols 
attention is directed to B.S. 205, Pt. 6. 


(4.7) Acknowledgments 


No trade names may be mentioned nor may thi 
names of manufacturers be stated in the text or in 
presentation except in the form of a generalf 
acknowledgment of information or assistance 
rendered which should appear at the end. 


(4.8) Summary 


Having completed the manuscript, the author 
should make a summary of about 150-200 words 
to be inserted at the beginning of the paper ad 
indicating the scope and contents of the paper 
The summary is frequently used as an abstract 
and should therefore be very carefully prepared 
and complete in itself. 
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(5) Proofs 


Proofs are submitted to authors for correction. 

‘ ithors should not insert new material at this 
ige but should confine themselves to corrections 
it really matter. If the manuscript is well 
‘pared there should be few corrections. 


(6) Copyright 
very paper presented to the Society and 
epted for reading or for publication in full or 
abstract and the copyright thereof becomes the 
property of the Society. The Council may release 
or surrender the rights of the Society in this 
respect if it thinks fit. 


(7) Presentation of Papers at Meetings 

Che practice at meetings of the Society is for 
papers to be presented by the author in shortened 
form and then discussed, the author replying at 
the end. 

Che form and phrasing suitable for the spoken 
presentation of a paper is quite different from that 
best for printing. The author should not read 
the printed version but should present a version 
specially prepared for speaking—not merely 
shortened from the printed version by the excision 
of certain paragraphs. He may read from script 


Additions to the 


Fellowship 


_ The Council has accepted the following applications 
for Fellowship of the Society : 

C. J. Chisholm 

A. H. Olson 

H. R. Ruff 


Diploma Membership 
‘he Council has accepted applications for the 
Scciety’s Diploma in Lighting Engineering from the 
fo lowing, who are now Diploma Members :— 
. H. Ball 
. W. Cross 
. S. Hutchison 
. P. Lee 
x. V. McNeill 
J. F. Norwood 
» F. Oliver 
J. Szahidewicz 
. H. Walters 
Vo’. 23 
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or speak from notes but it is wise to use a prepared 
script conveniently typed for reading. 

The presentation of a paper should not take 
more than 30-40 minutes including the time spent 
in showing lantern slides or demonstrations. 
Speakers would do well to adopt a rate of reading 
of not exceeding 100 words a minute. 

Where a paper is the work of several authors it 
is usual for one of the authors to deliver it and for 
another to reply to the discussion, though it may 
be expedient in the reply for each author to deal 
with matters on which he has special knowledge. 
The presentation is sometimes shared, each 
author speaking on one section, but this procedure 
requires careful preparation. The aim should be 
to secure the best presentation to the audience 
rather than to give each author a chance to speak. 

Lantern slides, films and demonstrations add 
greatly to the interest of a paper. The are, 
however, intended to illustrate and should not 
“‘ steal the show ’’; they should arrive inevitably 
from the author’s argument and should serve to 
clinch it. The number of lantern slides will 
depend upon the subject but should be limited to 
a dozen when careful scrutiny by the audience is 
demanded ; in particular lantern slides of tables 
should not be used. Slides and demonstrations 
should be distributed fairly evenly throughout 
the paper and not deferred until the end. 


List of Members 


New Members 
The following applicants have been duly elected by 
the Council to membership of the Society :— 
Sustaining Members 


British Thomson-Houston Co. (S.A.) 
P.O. Box 7755, Johannesburg, S. Africa. 
Representative : L. QO. Foster. 


(Pty) Ltd., 


Imperial Chemical Industries Limited, Alkali Division, 
Winnington, Northwich, Cheshire. 
Representative : T. J. Cook. 


Corporate Members 


Allen, W. 
Austin, J. T. 


5 Whitby Avenue, Whitburn. 
84 Wentworth Road, Wollaston 
by Stourbridge. 

5 Highfield Crescent, Widnes, 
Lancs. 

Building Department, College of 
Technology, Manchester, 1. 
Application Engineering 480, 
Lamp Division of G.E.C., Nela 
Park, Cleveland 12, Ohio, U.S.A. 
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Barclay, H. 
Barnes, V. C. 


Barr, A. C. 





Beard, M. J. 


Bergman, W. ]. 


Bergquist, J. A. 
Boardley, J. H. 
Bowser, M. F. M. 
Briggs, J. 


Brooks, J. 
Buchmann, B. 


Burt, W. 
Caceres, Nobler to 
Clark, J. B. 


Clayton, R. L. 
Coia, F. 


Critchley, A. J. 


Cutler, C. M. 


Dasgupta, S. 


Day, E. W. C. 

De Backer, J. 
Duffty, W. E. 
Duncan, D. R. 
Eger, R. G. S. 
Ellison, A. 
Fenwick, C. E. 
Fickling, Mrs. S. L. 
Fitzmaurice, F. G. 
Fyfe, J. A. 

Gibbs, J. E. 
Glendinning, D. 
Guanter, J. 


Hand, D. 


Hesselgren, S. L. 
Innocent, H. F. 


Irwin, M. 
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ADDITIONS TO THE LIST OF MEMBERS 


22 Rosemary Lane, Norton, 
Stourbridge, Worcs. 

Electricity Supply Commission, 
P.O. Box 1091, Johannesburg, 
S. Africa. 
AGA, 
Sweden. 
Electric House, 91 Soho Hill, 
Birmingham, 19. 

6 Rosedew Road, Hammer- 
smith, London, W.6. 

18 Conway Avenue, Whitefield 
Nr. Manchester. 

la, Grey Street, Radcliffe. 
Jenslovs Tvzrvej 6, Charlot- 
tenlund, Copenhagen, Denmark. 
227 Sirdar Road, Wood Green, 
London, N.22. 

Winstanley, Casilla 1407, Santi- 
ago, Chile. 

4 Churchfield Road, Tewin, 
Herts. 

P.O. Box 45, Zomba, Nyasaland. 
36 Sherwood Drive, Orchard 
Park, Thornliebank, Glasgow. 
27 Bridgemont, Whaley Bridge, 
Cheshire. 

Application Engineering, Large 
Lamp Dept., G.E.C., Cleveland, 
12, Ohio, U.S.A. 

Crompton Parkinson  Ltd., 
Crompton House, Aldwych, 
London, W.C.2. 

1217 Sanlam Buildings, Smith 
Street, Durban, Natal, S. Africa. 
1948 Avenue de _ Tervueren, 
Woluwe-Saint-Pierre, Bruxelles, 
Belgium. 

439 Hale Road, Widnes. 

18 Orrishmere Road, Cheadle, 
Cheshire. 

A/S Proton, Rosenkrantz gt 11, 
Oslo, Norway. 

51 Kenilworth Road, 
Cheshire. 

694 Halton Street, Papanui, 
Christchurch, New Zealand. 

52 Geoffrey Road, Shirley, 
Warwickshire. 

50 Green Lane, Seaforth, Liver- 
pool, 21. 

58 Menock Road, 
Glasgow, W.4. 

20 Norton Avenue, 
Surrey. 

44 Wellington Street, Stretford, 
Manchester. 

Osram S.A. Limmatquai 3, 
Zurich, 22, Switzerland. 
Harrisons Lister Engineering 
Limited, 201 Clemenceau 
Avenue, P.O. Box 865, Singa- 
pore. 

Midgardsvagen 6, Djursholm 1, 
Sweden. 

1 Courtfield Mews, 
S.W.5. 

35 Fountain Road, Hull, Yorks. 


Stockholm-Liding6, 


Sale, 


Kingspark, 


Surbiton, 


London, 


Jainski, Dr. Ing. P. 
Johnson, M. 
Jénsson, S. 


Lambert, D. J. S. 


Latter, R. A. 
Leggett, L. W. 
Leuch, H. 
Lloyd, C. W. 
Lovesey, T. P. 
Lowry, W. D. 
Ludlam, A. 
Mann, G. 
Marrison, E. 
Mason, O. 
Maxwell A. 
McGuire Miss D. M. 
McWilliams G. G. 


Mellor, J). W. 


Merrison, E. 
Moloney, M. A. J. 
Moore, G. 
Moorefield, A. 
Narracott, T. D. 
Nimmo, J. 

Nunn, R. 
Nuttall, L. 

Olive, H. B. 
Ormond, S. 
Owen, F. J. 
Pace, R. 

Palmer, A. D. 


Paton, J. 
Peynado-Royero, R. 


Bonn-Duisdorf, Klosterstr 2 
Germany. 

Ackworth, Spencer Avenue 
Endon, Stoke-on-Trent, Stats 
Laufasvegi 73, Reykjavik, Ice- 
land. 

“‘Lowood Cottage,’’ Sycamcre 
Avenue, Great Crosby, Liver- 
pool. 23. 
P.O. Box 
Rhodesia. 
84 Rosebery Road, 
Hill, London, N.10. 
Niederfelbenweg 12, Zolliko, Nr. 


1628, Salisbury, 5 


Muswell 


- Zurich, Switzerland. 


32 Corkland Road, Chorlton 
cum Hardy, Manchester, 21. 
54 Park Avenue, Longlevens, 
Gloucester. 


8 Ava Park, Ormeau Road 
Belfast, N. Ireland. 

6 West Avenue, Murton, Sea- 
ham, Co. Durham. 

James A. Jobling & Co. Ltd., 
Wear Glass Works, Sunderland 
57 High Storrs Drive, Sheffield, 
11 


Cliffords Inn, Fleet Street, Lon- 
don, E.C.4. 

13. Corona Drive, 
Road, Hull. 

22 Earls Court Square, London 
S.W.5. 

Studio “A,” 40 Wellington 
Road, Eccles, Nr. Manchester. 
The British General Electric Co 
(Pvt) Ltd., P.O. Box 1070 
Bulawayo, S. Rhodesia. 

158 Utting Avenue East, Liver- 
pool, 11. 

15 St. Pappin Road, Ballymun 
Dublin. 

Southfield House, Station Road 
Preston, Hull. ; 
12 Coniston Avenue, 
Nr. Warrington. 

38 Avenue Road, 
Northamptonshire. 
284 Prince Edward Road, South 
Shields, Co. Durham. 
48 Addison Road, 
Surrey. 

5 Castle 
Cheshire. 
30 Charlbury Crescent, Yardley 
Birmingham, 26. 

604 Inglemire Lane, Kingston- 
upon-Hull, East Yorks. 
**Melwood,’’ 97 Waddicar Lane, 
Melling, Nr. Liverpool. 

18 Melrose Avenue, Low F ‘ll, 
Gateshead, 9, Co. Durham. 
504 Brook Lane, Kings Hea‘h, 
Birmingham, 14. 

4, Aultmore Road, Glasgow, F.3. 
Federation of British Inds 
tries, 21 Tothill Street, Lond »n, 
S.W.1. 


Lambwath 


Penketh 


Rushden 


Caterham 


Drive, Heswall 
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Pi ott, F. M. 


P. taluga, Dr. Ing. U. 


P. ‘lock, W. 


P: ce, G. W. 


R.adall, H. J. 


R.-ketts, N. B. 


Robson, R. 


Ronchi, Prof. V. 


Rvots, L. C. 


Salter, E. H. 


Sharpe, R. J. 
Smart, J. E. 
Smith, J. M. 


Stone, D. V. 


Tchetchik, Prof. A. 


Thomas, B. R. 


Thomas, P. L. P. 


Vallat, A. 


\ ulliamy, A. 


ADDITIONS TO THE LIST OF MEMBERS 


“Shenston,”” 1 Old Brewery 
Road, Stillorgan, Co. Dublin, 
Ireland. 

Via Bertola 40, Torino, Italy. 
Corporation Transport & Elec- 
tricity Undertaking, Head 
Office, Manors, Newcastle upon 
Tyne. 

52 Wolverhampton Road West, 
Bentley, Walsall. 

42 Castle Road, Tipton, Staffs. 
23 Brunswick Street, Swansea, 
Wales. 

28 Beckwith Road, East Her- 
rington, Sunderland. 

Via S. Leonardo 79, Arcetri, 
Florence, Italy. 

29 George Street, 
Oxon. 

Electrical Testing Laboratories 
Inc., 2 East End Avenue, 
New York, 21, N.Y., U.S.A. 
208 Boundary Road. London, 
N.22. 

77 Shalford Road, Olton, Bir- 
mingham, 26. 

Longueville, 11 Shepherds Way, 
Rickmansworth, Herts. 

60 Flamborough Road, Ruislip, 
Middlesex. 

5 Ytzhak Avenue, Haifa, Israel. 
27 Osborne Street, Didsbury, 
Manchester, 20. 

11 Forest Road, Dorridge, Soli- 
hull, Warwicks. 

70 Rue Cognacq Jay, Paris 7, 
France. 

15 Crescent East, Hadley Wood, 
Barnet, Herts. 


Bicester, 


Welburn, D. 
Williams, J. S. 
Williams, S. A. 
Winstanley, K. W. 
Wood, A. 


Wood-Robinson, M. 


Worsley, F. J. 


15 Minton Street, Clough Road, 
Hull, Yorks. 

99 Smyth Road, Bristol, 3. 

51 Fort Road, Hythe, Kent. 
Brentwood, Eleanor Road, Bid- 
ston, Birkenhead. 

9 Alkrington Hall Road North, 
Manchester. 

Ekco-Ensign Electric Ltd., 45 
Essex Street, Strand, London, 
W.C.2. 

15 Kirkland Hill, Peterlee, Co. 
Durham. 


Transfer from Student to Corporate Membership 


Mosedale, W. A. 


Ragsdale, K. H. 


Southby, R. A. 


Student Members 


Agutter, A. R. 
Berry, M. 


Hardie, A. 
Hutchison, J. S. 
Mason, J. M. 


Mount, A. 
Parkyn, J. D. 


Walsingham, R. J. 


Kynance, 322 Langer Lane, 
Wingerworth, Chesterfield, 
Derbyshire. 

30 Field View Road, 
Bar, Middlesex. 

58 Southwood Lane, Highgate, 
N.6. 


Potters 


® 


6 Springville Avenue, Hessle. 
65 Dunfield Road, Bellingham, 
London, S.E.6. 


2 Coram Place, Scottwood, 


Newcastle upon Tyne. 
306 Springburn Road, Glasgow, 
N.1 


63 Parkfield 
Road, Hull. 
38 Pimhill Street, Liverpool, 8. 
38 Lothair Road, Harringay, 
London, N.4. 
637 Dunstable 
Beds. 
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Road, Luton, 
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